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JOURNAL 


NATinUL  PHILOSOPHV,  CHEMlSTRt 


THE  ARTS. 


t  tit  tnttnor  of  Plt^u    Letter  II.    fiy  Mrt.  AaNtI 

IBBETSON. 


To  Mr.  NICHOLSON. 


SIR, 


JL  Sli»l)  uow  jtivc  ft  regalar  hittory  orbadi,  and  their  ann- 
Ber  of  groniBg.  u  it  has  been  hiDted  to  mei  that  the  sketch 
I  |;Bve  ill  uj  last  v»=  Dot  sufficiently  ^xpliinatory  and  ample, 
coiuidtfriiig  (he  impottuote  of  thv  tubjcct  to  botuuy,  its 
Dovrltyi  Bud  how  little  tli«  real  rormation  of  the  interior  of 
pUnti  is  undurBtond.  U  Is  certain,  that  the  diliKence  of 
gBrdeneru  has  fur  exceeded  the  labour  of  physiolngistB  lA 
tfaii  respt«i,  aud  entablinhed  first  from  accident,  and  then 
fioin  pniclical  experience,  isaoy  rules,  which  should  hsve 
been  sug^ted  and  t&u|;Iii  by  the  philosophers  of  botany; 
but  1  believe  ihescientittc  putt  of  ttiia  science  seldom  travels 
u  Aiat  nf  the  practical,  and  that  it  is  usually  left  for  iha 
former  to  account  for  the  reason  why  the  procesu  is  good  or 
bad,  *tiet  it  has  been  thoroughly  established.  But  thil 
Day  not  ulnay*  be  the  case;  when  oace  we  hive  a  thorougli 
koowleilge  of  the  "  interior  formation  of  plan ta",  the  Bci> 
VauXlCIX.  N*.1J1.— Uat,  till.  B  ^tifia 


V^ftf^  '  V^  7b<^  vUAt  ^  f)oriuf4  of  If^vei,  tiU  lowering 
^aiey  f?MW(>))^  rppt,  («lu£h  io  every  wpect  agreft  wUhi 
ether  pl^ti»  ^vi^  tbfi  pMfie  diWtiofit  betweeo  t^e  roo^ 
fo^  Iftvett  |U|  I  dwfspver^  betwef q  ^he  hK>t  eod  ttem  in 
{their  pUnts^  eii4  wb^h  I  calUd  the  greud  obitructipu] :  but 
when  the  tim^  acriir^  for  the  pleiiU  teb^me  prolific,  thtfre 
iffxm  op  frOQ  the  hiot  $,  slender  thread,  ^t  firet  lit^e  paok* 
thr^,  w\tinn  th^  fixU  of  the  l^f|  ai^d  under  the  cuticle. 
This  by.  degreee  knqeeaaef*  It  u  comp^^d  of  A^y  little  per* 
f^la  of  tb^  g<r^.f  ofbudf,  in  each  pf  whiph  U  the  knot  of  the 

line  of  life.  A*^^  ^»  ^^I  «oVgtii  till*  tfM>  qoUch  swelled 
^r  (f>ufinement,  th^y,  l^urst  forth  into  dowers;  .appearing  ttt 
gfpw  frfoiai  the  l^f :  bu^  tb^y  hf  ve  in  realty  no  connexion 
VJ!J^it»  ^CQpttbat^  t^^^i?g  ^^^.W  it  th^  spiral  and  nou^ 
^pfbiog  v^99els»  ijrbicb  run  into  the  corolla*  I  have  tracked  the 

jaloEi  YJiV^  j"*^  8^^  ^H?^^  *  ^^'  though  from  the  want  of 
air  in  the  hothouse*  it  had  never  flowered,  yet  the  buds  were 

•L  ^^t'^Q*,  \  ^^¥^  ^^  ^  ^^^  ^^  just  ready  to  run  up,  and 

«o.QiC|  half  way  ;  it  i^  ^*^)X  .0^^  li^^  ^l^  grasaet ,  and  likiei 
the  ^i\zos,  an4  ^%^  V^^^  of  that  kind  which  has  no  stem  { 
^ttt  in  palms  it  is  uopqsiible  to  know  all  this  without  dissect- 
ipg  one.  This  order  oC  [plants  flowera  in  various  ways,  but 
generally,  at  the  top  of  the  plant.  The  grasses  carry  up 
their  diminatlve  buds. through  the  flower  stalk.  One  by  one* 
lifith  the  line  of  lifj).  In  t^  arums  it  is  very  easy  to  trace 
the  buds,  but  they  incrqase  more  and  in  a  quicker  manner 
^^n  in  most  oif  this  class. 

4tlisenefbo44  My  fourth  sort  gf  bud  is  confined  withto  a  bulbous  root* 
f'his  explains  its^f,9  it  b^ins  at  the  root,  and  completes  itit 
form,  more  thaq  is.  usual  in  any  other  plant,  except  those  of 
file  ranunculus  trii^  Before  it  leaves  the  root  all  its  parte 
aje  generally  designed;  they  only  enlarge,  and  the  peduncle 
'  :tP^^.*  *^^  raises  them  to  view,  having  the  bud  at  the  top« 
hence  the  histories  of  the  flowers  to  be  found  within  the 
l^ulb.  There  are  many  however,  that  by  no  means  resemble 
If  bat  they  are  to  be,  any  more  than  many  germesywhen  first 
concealed  in  the  bud;  because  the  parts  are  yet  seldom 
I  proportioned  to  eaqh  other*    The  tulip  and  hyacinth  are 

g^culiarly  perfect,  in  the  bulb. 

.  I  have  i^ow^gf^o.f /ioaplc  account^  sufficient  to  mtfke  all 

understand 


Ob. 

I 
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Itfndrntand  the  natnre  and  pragma  of  fnids  in  all  pitnts, 
I  cSicrpt  the  cryplo^^amiR  and  water- pla (its.    Thew  1  am  depply 
|;iJu<iyiDgt  and  1  flatter  myself  it  will  not  he  long  before  I 
I  ihall  be  able  to  complete  my  sketch  in  this  retpect.— I  ihail  New  pncilcM 
:ndeavoar  to  occount  for  the  cause  of  the  succeeding '"P"^'"'"*- 
nous  me&ni  lately  adopted  in  gardening,  and  show  the 
n  that  succeHattendii  such  practicn.     All  that  For- Why  Fot- 
^h  did  to  old  tree?,  was  to  take  froin  them  the  ""en^Ji'^'^"'"^ 

,  which  wholly  checked  the  growth  of  the  alburaeo, 
f  voaking  up  the  juices,  which  shoold  have  produced  it  i 
■t  the  aap  once  returned  to  its  usual  office,  forming  the 
wood,  or  albamcn,  ^ave  an  increased  rigour  to  the  line 
f  life,  which,  when  ihe  rotten  part  whs  cut  nway,  had  room 
»  ftboot  afresh,  and  by  a  quicker  circulation  of  the  aap  tf- 
!wed  the  rigour  of  every  part  of  the  plant.  Scarcely  hu 
)t  year  power  to  run  iis  usual  cirde,  before  u  tree  bo  reani- 
irill  begin  to  shoot  nt  the  terv  heart;  the  little  pith 
I  he  found  in  so  old  a  tree  can  hurdly  raise  moisluTe 
nixigh  for  the  ionumemble  buds,  which  Form  in  every  purt, 
nthe  line  of  life:  betcrniiingat  thedilepidated  part,  and  soon 
Pmmunicnt'mg  to  nil  th»  re?t.  It  isastonithing  what  good  may  ^^^ 

Jrdwtc,  by  thus  now  and  then  paring  away  ■  part,  that  ap>  '  ^^H 

1  to  be  beginning  to  dec^iy  ;  but  then  it  mutt  be  cut  with  ^^^ 

Mt  care,  ind  covered  with  tbp  plaster  ordered  byFor«)lh,  ^^| 

l«  excellent;  and  not  left  to  contract  the  rot.  Th^The  prcaam 
9ned  stump  of  a  tree,  or  the  remains  of  a  broken  lirtib,  " 
iiy  in  a  very  few  years  (by  this  management]  be  the  source 
>  shoots,  more  than  equal  to  those  before  lust;  and 
lOgb  I  believe  with  that  philosophic  observer  Mr.  Knight, 
ht  there  it  a  term  of  life  and  vigour,  beyond  which  a  tree 
BIM>t  p«SB :  yet  it  is  certain,  that  it  is  a  very  ancient  time, 
i  ttwt  almost  all  out  trees  die  from  careless  inattention, 
hii  p»bab1y  at  half  their  proper  age. 

There  is  a  itnnge  idea  universally  spread  amoog  physio-  s«p  ini 
logists,  arising  (I  tiiuet  think)  from  our  ignorance  of  the  in-  "' 
tniar  formutioD  of  plants,  but  universally  received  as  « 
truth;  that  as  wood  grows  old,  it  contracts  in  form,  till  all 
the  pauuges  of  the  fluids  are  stopped,  and  it  retualna  in  a 
lund  of  torpid  aUle,  till  it  dies.  This  idea  appears  to  me 
.!•  t)C  w  ctutUMlictad'  bf  all  1  havt  i«eu  iu  dature,  by  my 
boutly 


nd. 

I 
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Ijoarlj.Atndy  oF  the^isorders  id  plaDt9^,aod  by  th«  consid«rif 

atioQ  of  that  sort  of  Jife  w&ich  pUnts  pot^fNess,  that  I  am. 

^y  aoxioui  to  thow  the  fallacy  of  it.     Wood  once  reduced 

^  to  thi>  st^le  (it  sUQcls  to  reaMp)  could  never  a^in  recover; 

it  could  never  throw  oat  budity  it  could  nerer  again  b^  re* 

l^red  po  a  regular  ribitig  of  the  stip;  for  the  vesaeU  are, so 

•aioaily  -that*  once  chfiked»  it  would  require  a  iniracle  iudeed 

^  *   to  open  them;  and  yet  it  is  well  koown^  that  a  tree  may 

be  restored  toalnyot^  priiitiue  vigour,  by  a  littl^  cutting  an4 

care:  ^nd  th<fny  ao  far  frpcn  bey;tg  iu  a  fixed  btate»  every  ves- 

ael  of  tbe  wood  must  be  ipqved  out. of  its  place,  muttt  ben4 

in  ope  way  or  other  for  the  exit  gf  the  buds,  the  juices  mutt 

beie  plentiful  (thesapin  particular)  aa  to  form  albumen  to. 

engender  and  accompany  all  those  t>ud8«     Where  then  is  its. 

Fftrti  between  torpidity  ?    It  i^  true,  tb^t,  the  older  wood  grows,  the  more , 

the  vessels       \i  |^  compressed  ]  but  it  is  th^  middle  part  between  the  veSf 
compretaed  by  ,  .  ' 

health*  9elSs  that  IS  reduced.     A  very  sirqiile  propf  may  be  given  of 

Ihia,  by  cutting  the  ol.dest  piece  of  wood,  that  r^n  be  found  | 

ip  a  living  tree,  and  pi^jcmg  it  in  the  fire:  thequjintity  of, 

aapf  i|p.hich  runt  frpn^.^pacb  separate  vesael,  bubbling  and 

apot^ini^  out  as  soeaaa  tJie.  heat  actf»,  ..^.ill  quickly  9ho)r^ 

hew  full  of  sap  thie  q\d^t  vessels  are.     But  this  v^ry  rQm<. 

pression  only  more  i^trongiy  proves  the  health  and  strength. 

^  ^f  the  tre^;  ijt  qui.ck^n$  the  circulati.on   of  the  juices  by 

,  pref^ing  the  bastard  pipf^  agains)  thf  sap  vesseU,  and  thut 

g)ves  increased  vigour  to  the  tree*     i  will  be  bound  to  say, 

that  the  passage  of  the  vesi^^ls  wast  never  su^p^uded  in  a  plant, 

without   (Causing  the   gangrene    directly'^    |ind   very   spoq 

death*. ,  To  prove,  that  1  am  not  too  hasty  ip  this  assertiont. 

1  will  simply  »huw  the  ;;eneral  manner  qf  the  d^a^h  of  treest 

DMthof  a       ^heir  \hey  die  naturally,  and  without  accident.    The  fir^t. 

appearance,  of  sickness  is  the  banging  down  of  the  branpbei^ 

and  leavef^:  this  is  followed  by  a  sweetness  pervading  i|ll  the 

different  juices  of  the  plant,  attract!  :ig  every  species  of  insect, 

'  v.bich  soon  cover  and  spoil  the  leavei^  with  their  ^Ith:  then^ 

little  divittlont*  of  the  wood  (grown  weaker  than  the  riLSt)  burst 

their  ye^^sels,  and  beij^n  a  sort  of  rot,  which  increases  daily: 

ihe spiral  fvire?,  which  attach  th^  leaves  ^o  the  stem,  begin 

'  •  tltif  it  ?o  pecalisriy  tHe  xM'^i  that  almoit  all  the  difmdeffs  of  trees 
JBrl^  fcafl»8  stoppae*  of  the  drsuiation  to  dIffetflDt  pacts*  .  • .  .    «. 


tret. 
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rto  Kivw  brittle,  anil  their  r*t»  to  crack :  tlte  oouri»liing  vm- 

1  akb  miwl  ihrn  decay,  ttiiil  the  first  nind,  of  court«,  take* 

'   nfl'  ejie  lesTrs,  and  the  next  circumstance  i»  f^nemlly  the 

Anth  of  the  lineof  liTc;  nhich,  uhm   once  it  )>^gint  to  be 

a&n.-le(l,  •DOM  burM),  turns  black  udJ  dres:  tliis  spreads  an 

,  i*crru*edi<feetueu«vcrtheij!iiQt,  b}  thejuice«  of  liie  line; 

^^ii-hj  .thon^it  «ricii  bitter,  are.  lusciouA,  and    tempt  the 

rm.     Fruni  lliii  lime  nolliliu;  chu  euve  the  trt-e.  though 

t  b«rk  and  rind  ntny  »till  shon  aouie  greeo;  nay,  I  have 

■lUaWD  a  £o«  Jhv  burat  ihe  teaf-liud»,  to  littl-:  hut  the  kuf  to 

B-J^  «itb  the  plant,  but  they  ure  looa  gone ;  and  the  remain* 

r  liobs  to  torpidity  and  Jciiiii.     I  huve  ivfiti.i>ed  niaoy 

»  rrom  the  tifat  lu  ihe  lust  iu  this  way,  end  taken  down 

iriyiuptonif  ui  ihry  increased,  by  cutlinjf  bmnches,  and 

^Oi  jtultiiiiK  or  iht' progress  of  the  evil;  but  if  nt  the  first 

e  pf  it,  cure  had  been  taken,  the  tree  had  been  Hng  "Z 

Mpd,  a|iil,K,btlle  dtesAJiig  thrown  with  fresh  earth;  and  if  fl 

B  dis^idffi  coulinued,  and  showed  in  any  pariiculur  apot;  '  ^ 

I  iliia  been  cut  away,  and  managed  nt  mtntionej  above^ 
1^  jo. excite  »  fresh  action  is  ever}'  thing  iu  a  plaut.  and  air  To  eielit  i 
d  li|£hl  if  possible  let  to  it  by  culling  down  any  rubbish  that  "^"^'lo"^ 
panted  it,  many  Irt'es  n^ii^ht  be  oaved,  nnd  much  wood  re-  pluit. 
||i»e>l|utUecountry.     Li^htis  ceituinly  the  most  ;ttceB»ary 
Mderattiro  to  plant*.     It  i*  poiuful  to  xee  how  trees  wilt 
ijviat  their  btauchi-a  in  jMfarch  of  it,  and  perhaps  be  disap« 
miit^d  at  last.     A  tree  U  therefore  so  far,  from  dyiug  bf. 
ub  ooiu))ress>(>ti,  that  this  is  always  a  Kign  of  health  t 
|a  tbc  »p reading  out  and  groving  irregular  in  the  brunchea 
ftU  sign  of  McWneas.     But  I  must  dwell  qu  this  subject  no 


.  1  aten^neiU  that  when  a  bud  is  p 
■rifwl  ot(  the  line  of  life,  which  is  l<rok 

I  biidi.     All  that  is  necewoty  therefore  lo  fottn  a  bud  is, 

0  di*i«Ie  the  line  of  life  ;  this  ^ardetiern  ha«e  learued  to  do, 

J  cutting  a  gash  in  the  place  tjiey  mean  |o  make  prolific. 

They  then  not  only  divide  the  line,  but  they  also  separate 

e  wood,  which  hastens  (he  bud,  as  it  has  not  to  preparethe 

Kood  for  its  exit  from  the  plant.     This  very  much  quicktlia 

■ibe  busltieM  ;  hut  then  llierr  is  evident  danger  in  the  dotng 

lb  Ute  &nt  pWc  uiuiy  budi  ipay  be  Jntroyed  ip  theii 

-    **J  i 


•  »   l""**   '»  The  hf»klM  ! 
he  two  end*  af  [htlioeaf 


^  W;  T«»  sf  rautft  or  whAvm- 

wi^.:  ^  finger  should  thenefere  be  prcwed  mil  ^  Ike  fn%^ 
Ibrafbudt.      ^  ^  ^^^  assured  that  tbera  is  nqi  breach  '9^1  the  point  of 
shootio^;  the  bud  will  be  feit  i^  soon  as  the  berk  end  rin4 
httve  made  a  socket  or  bed  f^jr  its  receptioo^  which  to  done 
before  the  bod  is  half  wey  oo  its  joqiuey:  tbep  e  plaster 
should  be  prepared  t^^  cover  the  gash,  without  pre«si|i|j;  i% 
too  clpse*  but  takinf^  care  to  ^ntLtd  it  well  from  the  air^  lest 
aoy  should  get  in  and  cause  a  rot,  more  easilv  gainf^d  f  hau 
cured.     I  have  often  found  a  bit  of  bladder,  placed  onder 
the  plaster,  a  better  pre^ry^tive  than  any  thi^g  else,  if  pi;r« 
feAly  clean,  and  free  from  all  grease. 
S^A^^b^d      *  P''o»ni^«d  at  the  conclusion  of  this  letter  to  show  the 
and  mixs4       d^rence  of  the  flower  bpd,  au4  the  leaf  and  flower  bud,' 
Vwt  which  is  fery  tr\Bipg.      They  both  i-pme  frogi  the  same 

place— the  line  of  lift;*— and  both  in  the  same  manner.  In 
the  mixed  bud,  when  arrived  ar  its  cra^dlf ,  the  rudiment  of- 
tlte  flowte  stops  while  the  leaf  is  weaving.  'The  first  has 
uMo  some  Cew  leaves  to  complete,  and  many  scales.  The^ 
female  ^f  pistil  of  both  was  i|  rode  mass  containing  the 
seeds*  but  now  begins  to  take  its  proper  form;  while  the 
males,  all  joined  together,  and  proyceeding  from  the  wood, 
•  sre  cpmpleteiy  fushipned.  The  scales  in  the  mean  time  are 
growing  to  cover  it  thoroughly,  and  most  buds  have  a  quan- 
tity of  their  juices  (that  is  thi^  blood  of  the  plant)  lying  be- 
tween the  several  covers,  a^  a  sort  of  resin,  to  protect  it  froao^ 
the  Hir  and  (told*,  of  which  it  is  now  very  susceptible.  In  the 
nixed  bud,  the  leaves  always  are  finished  at  the  top,  before> 

I 

the  flower,  even  ^here  the  flower  comes  out  first,  to  prevent 

Varioat  juices  the  matter  of  the  leaf*  or  mixing  with  the  juices  of  the  flower; 

frfthe  tree        ^  ^Q,.p  ^h  ch  is  peculiarly  evinced  throughout  the  whole  for- 

isHffsta-'         nation  of  plants;  and  which  it  is  wonderful  %o  me  physio* 

*"  "  '^  logins  have  not  observed,  since  their  whple  make  is  founded 

•0  this  principle— the  keeping  all  their  juices  perfectly  se^* 

pa  rate.     For  this  reason  all  the  ve^^etable  world  is  formed 

Cylinder  within  cylinder;  and,  when  there  are  boles,  they 

sre  so  coiltrived,  that  nothing:  but  air  can  enter  then.     I 

shall  soon  exemplify  this  by  rlelineations  of  the   passage 

between  the  stem  and  the  pednncle ;  which  plainly  show 

Imw  strongly  this  principle  is  maintained  in  every  instance, 

Sf&d  how  Ihtle  therefore  we  can  judge  of  the  effect  of  the' 

juicet 


OB  Tui  IKTEKIOK  0#  PLllITI. 

jnlcrt  whrt  we  mix  them  all  together.  As  to  the  leaf  hai, 
I  bareiu  my  limt  letter  raid,  it  is  beg^in  and  finithed  in  the 
■  lart.  It  ia  ittdeed  a  hivlory  in  ittelt,  and  one  of  th^  moft 
^■bbd«f<ui  1  kno«.  Tliere  is  to  much  prcMin^t  ro11ig){,antl 
^pt«vin)c,  itiut  1  have  cou«tantl}'  viewed  it  with  fresh  astoiiivb- 
tbeot:  For  alter  being  woven  with  all  its  parts  loustr  and  Fcimiatiaii  of 
open,  and  oil  the  end*  hnnging  to  il,  like  a  piece  pf  tloth  '"^l^ltud. 
fresh  from  the  loom,  it  is  folded  auew,  rolled  in  a  par(t<  ular 
manner,  uni  lai<l  in  n  liqaid;  then  unrolled,  and  a^in 
folded  in  Btiolher  munner,  Hnd  pressed  in  the  hud  ;  and  thii 
h  repented  ucveral  times,  till  by  decrees  losing  all  its  ends,  it 
ia  prepared  for  fflakiog  ibr  edge*,  which  i«  the  most  ruriout 
pari  of  all.  1  have  already  detailed  this  in  my  fimt  letter, 
and  ahall  not  therefore  repeat  it,  but  onlj:  tay,  that  the  leaf 
bnds  of  those  plMi>t«,  nhirh  have  no  stem,  are  formed  nilbin 
the  bo$om  of  the  other  lejivea.  joinrd  lo  one  end  of  the  cn- 
liile,  not  in  the  root.  I  have  much  to  say  on  this  subjeel, 
Igt  it  mnit  he  in  another  letter,  and  «ne  which  i>  reatruiaed 
j^  leaves  alone, 

y  8  few  words  on  a  subject  I  have  long  de- Wli«lier)>ifTe 
()  tonchin):  upon,  but  which  1  have  not  the  less  studied ;  ^^'A'li'th- 
1  hardly  know  one  that  ha«  lately  engrossed  so  much  tap  otnot! 
ftoy  thought-.;  I  mean,  "whether  there  is,  or  is  not, arir- 
tklion  of  «ap  through  |>1aiils,*'    Al^tr  the  most  mature  !n> 
rj,  ihe  most  emiet  resfatch,  I  cnniiot  discover  the  shghtert 
r  belti-ving,  th^t  it  liilfps  place  eviu  in  trees;  on  the 
ntrsry,  the  mosi  potent  iirginBentB.  drawn  from  ihe  very 
Mreof  thevegetHblettihe,  miliiate  aguinat  it.  ■[hot  there 
kngiilar  passage  upward*  for  the  ri»e  of  thesap,  no  one  de- 
;  tmt  rrtarntng  veweU  from  the  heod  of  ihe  plant  to  ih^ 
i  1  most  think  a  fallncy;  arising  from  that  uiifonunaie 
CtUDpansuTi  estabViaheJ  bet«<en    tlie   animal    and  vegetable 
worid.  whieh  was  well  enough  itt  the  first  birlli  of  both,  but 
hH  bren  inrried  in  my  opinion  ro  a  false  «nd  hliimflble  ex- 
tent.     Ctin  any  thmK  he  iriore  nnlike  animal  life,  than  the 
■hooiinsofihehuiUr    This  will,  I  think,  ivore  ploinly  ap- 
pcM,  in  drxwing  a  ooniparison  between  the  functions  of  both 
— in  an  animal  consiant  motion  is  iiece><.iirv  to  ciniiUie  the  Ssntnomnch 
b!o<.d;  il»  juices,  formed  in  the  body  it»elf,  ftvm  t^i^  «•'*"- Tb/.'^u'I  f^- 
fcrnt  wtpret^tm  I  b«liere,  (but  I  do  not  undtnland  ana-  mtiioiu. 
*  tomy.) 


Umy,)  avd  confitantly  added  to  by.  food  at  solid  u  the  ilctli 
it  creates,  aod  aa  the  blood  it  prodacei.  Thefeisno  yearly 
extension  of  body,!  except  a  trifling  increase  «t  ^fst* .  that 
could  require  the  absorption  of  such  a  fund  of  mnlter  aa  tha 
whole  blood  of  the.  animal  tQ  produce  it :  but  in  a  tree  each 
year  creates  almost  a  filth  of  the  weight,  unle»s  the  jtree  is 
Tery  large,  in  fruit,  flowers,  leaves,  fresh  branches,  new  ra- 
dicles, and  seeds*  Whence  then  could  the  returning  juices 
flow,  exhausted  as  they  must  be?  1  have  weighed  the  yearly 
increase  in  a  small  tree,  and  it  far  exceeded  this  calculation* 
Besides  in  an  animal  the  blood  is  formed  in  it,  whereas  in  a 
tree  the  sap  ia  the  juices  of  the  earth.  Nature  would  not 
therefore  draw  up  more  than  is  necessary  for  its  various  pro- 
ductions, merely  to  carry  it  down  again.  In  aniouls  thecircu* 
lation,  increased  by  exercise,  occaaions  a  constant  dissi|>ation 
of  the  several  parts,  which  enter  into  its  composition,  and  is 
therefore,  I  understand,  productive  Qfathoueandgoodconse** 
qoences,  without  which  the  animal  might  become  tor]  id  and 
insensible,  from  the  effeAs  produced  on  the  brain  ;  but  in  a 
.    ,.;  tree  I  see  no  end  it  can  answer;  nor,  could  I  ever  find  any  re-> 

fvrqiog  vessels  that  would  carry  coloured  juices  the  contrary 
way,  though  1  have  spught  them  in  every  part  of  the  plant, 
As  to  the  reuson  given,  "  that,  if  a  deep^iece  of  wood  was 
ent  out  of  a  tree,  a  large  portion  of  matter  grew  in  the  upper 
part  of  the  wound,  and  none  in  the  lower,**  it  is  easily  to  b^ 
Wrtwrir  »€•  accounted  for.  The  moment  a  tree  grows  unhealthy,  it  gets 
founie^  for.  fuH  of  these  bunches;  but  such  a  cut  must  at  once  produce 
them^  The  first  effect  of  such  a  dilapidation  is  to  arrest  th^ 
vigorous  flow  of  the  sap:  much  of  this  is  therefore  stopped^ 
and  often  breaks  some  of  the  wood  vessels:  this  forms  little 
pools,  which  occasion  the  rot,  while  the  other  vessels,  fllled 
with  air,  are  inflated  and  increased:  in  the  mean  time  the 
line  of  life,  wluch  has  been  divided  by  the  deep  cut,  shoots 
out  many  new  germes,  and  forms  new  wood  to  engender 
tlieni ;  and  when  you  take  off  the  lump  so  made,  it  ina  mass 
of  loose  wood,  of  rotten  albumen,  and  new  bhoots  half  alive, 
^nd  half  deqd  ;  while  the  under  part,  losing  its  sap  by  bleeds 
.  iat;,  which  the  other  could  not  do,  as  the  vessels  could  not 
diAcharg^^tbf"')*^^^^  ^ck^^t'ds,  is  only  dried  up;  and  the 
bgds,  pQ^  WiPS[  ^^^  ^  toTca  for  want  of  the  sap,  decay  in  their 
.   .  "     '  first 
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fint  ihootin^,  and  orcourae  thv  low*-r  part  of  the  frouml  (■ 
Dotal  hII  inCreiisMi  in  size.     TliiBa|>ti«iini  lo  nic  perr«:tly 
[  ^  iruth.     I  Imve  tli«»«u:led  many  pi«ce!>  grown  in  tliii  w»y, 
tiiey  hate  altmye  provw)  such  a*  1  ha»e  described  above; 
tll«rer<>re  »  pruuf  wl»<  h  itiilitate*  aftaiiist  the  rrturn  of 
KBp  ret>>elB,  ruthev  ihna  for  it,   lite  inuiKwrof  tfaeforni'uig 
f   the    bud   is  alM>  mu<ii  a|raiii9l  it,  and  |  know   not  «  bid- 
I  fur  it.     Ferlecily  to  uiidetitlaDd   the  forotHiion 
the    JuictTB    and   ti|   be  ubk    to   separate    their    differ- 
I  parts   and  anulyze   thetn  as  they  9houl<l  be,  iaatpretent 
jbjr  ln«*t  aiixiuut  vish.     There  are  iu  all  plants  four  difTerenl 
fl*Of  juiia*!  ofhii'ta  ahoold  nith  thi-  gieatest  care  be  kept 
|and«r;  I  havenomf  curious  details  in  ihia  respect,  though. 
Sircely  yet  worth]  to  be  laid  before  iht  pubhc ;  but  1  hope 
'  next  experiments  *ill  be  more  raaiitt  liowever  1  pro- 
)  •uoie  very  curious  ctystaU  Of  a  peCuliat  fahape,  bf 
luhjectinf!  the  juii-es  of  the  J'l't^  »t  hie  lo  a  V<ry 
HijC  heal,  and  ufterwards  coohug  it  Very  ^iitly;  but  I 
n  pForure  better  int'ormafiou;  for  1  am  bill   an  iitdif- 
Knl<:h«iii>siithou(;h  often  dabbliug  in  the  science. 
I  TbHiiKh  I  hsTv  onl  in  luy  last  two  lett«r«.tfikeD  uotiee  mt 
tofbundflioD  on  ivhich  my  studie*  neat,  that  for  nbtcfa  I 
ut-i^Ily  unitertunk  lo  pve  the  dtsaection  nf  the  iuteriot 
F  plant*,   that  whieh  appeflts  to  me  to  be  tiie  fundameolal 
d  •yiteoiatic  part  of  hatany,  "  the  nHiural  afliniiy  of  pisotf 
to  each  other,"  yet  1  have  nil  for^uiii'i,  ii.     |  cuntioiie  lo 
r  it  «ilh  the  most  exact  care,   r>olii'iii|r  with  attention 
icb  ci>DoeKi0n;  and  atruug  lines  indin^d  do^  the  formati^a 
Ifibad*  draw  between  plant  and  plu^it,  as  1  shall  soon  abow; 
3>ai«^iuK  my  hojws  of  Ending  Bui|)ethi(i|!  like  a   plau,   on 
[)  may  )>e  discovered,  without  exiiundiiig   into 
mlea  too  dilltise  to  serve  Much  a  purpose.      That  the  great- 
est, the  movt  tcientilic  botanist  will  ever  be  able  to  make 
onf.  ge()erally  useful,  and  to  tupenede  all  artificial  method*. 
I  muc)i  doubt,  whru  such  a  master  u%  Jussieu  ha*  failed, 
l}ii  ttlvit  out  of  more  humble,  pretensioneinay  be  fouod  :  lun 
^■^11  most   aanguioe  iu  my  hofiea,  since  the  more  1  diaseit* 
^^■^notc  proof*  of  that  aystem  1  find  iu  natures 
^^B>  }  am,  Sif,  youi  obliged  humble  servant, 
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.piste  I9  fig.  1  ^  A  herisonul  catting  of  tlte  v«J  cabbage  j  til 
Ao#  the  differetfce*  between  the  leaf  bud  and  flower  bad  nlr 
itoD^akz  the  fldw^  bad  proceeding  DroQ  the  line  of  lif^, 
floiiiag  within  the  pfith»  aa  at  #  a ;  the  leif  bad  generateit 
witbiii  the  rpst;  of  the  lea«*ei»  aa  at  ^^  !•* 

•  Fig,  8,  The  interior' of  the  leaf  bad>  ythere  many  iftfwera 
gfOw  in  a  bancfr ;  the  Mndrs  taken  o£P,  c  c  c  new  flower  hxkia 
jliat  generated  on  the  line  of  life. 

Fig.  S9  A  leaf  bud*  where  no  Kne  of  life  ta  to  be  fbond*^  ' 
'  Fig.  4»  Milled' had»  Of  the  apric<»t,  iti  which  the  flower 
if  completsely  eeperated'frooi  the  leaf*    1^  tbe  fe^iale;  ^ 
unlet  ;/tb«  line  of  life.  '<^ 

FigiSf  The  miMnner  in  which  th^leirf  badi  grow  tif  fhif 
]iplaiMe  bade,    Each  ufaral  torn  nnike»  w  sKparate  bad. 

•  Fig.  9*  A  cotting  of  the 'potenfilla;^  shewing  the  circnlaif 
line  of  a1b«men>  in  which  the  bods  rt^  fortned.  I  har^ 
eitaoefoand  aTaat  nomber  of  annoaU  fbhtied  in  this  maiH 
ner;  that  ia>  having  the  circular  Knedfatbatnen  within  dicf 
9ae  of  the  prtfa»iAt  which'  |he  buda  are*^iy  moeh  formed.- 

-  Fig.  7»  A  sort  of  aq«ws  formedrat'tbt  end  of  m^ny  neiT' 
fllic»ot8»  which  are  cradles  for  bude^ 

qaaaSBBiai.  1  .  ■  'i.i  lt  1 ■  ■  .  1  '■   mi  ■  ..m    .  .       ■     ■      ■<  •,!»  - 

II. 


4Aservati(m3i  tin  ilie  Ifypotheiis,  which  tfffirs  chemical 
'  niitf  to  the  electrical  Energies  of  the  Particles  of  Matter., 
'  "By  3*  D.  MATC0CK9  Esq*    Cotkmunicqted  b^  the  Au^ 
ikof^.  ^ 

^_ ^  ^  ROM'  the  consideration  of  an  important,  an4 

IpjpoUMiisof  int^r^ting  series  of  phenomena  t»  Mr.  Davy  haa  throw:i% 

'  ^TMf  Kteyt  hi  Tarf  nearly  its  present  ftn'my  was  rtzd  to  tlw  Royal 
Iriiedlotl  Society  of  lE<Knbargh^  on  the  ISth  M"  March,  in  answer  to  a 
^acttion  proposfd  hy  the  Society  sod  (Mnod  the  gold  Atdil.    The; 

^uestioa 

'  ^  1^  Tksat^  1807:  or  Joam.  toI.  XVIII»  p.  m,  X;iX,  p.  97. 


t  ■  conjecture,  itiat  i-hemioil  affinity  ftnd  electrical  at- 
iclion  arc  ijeiilicul  fbrces ;  aod  has  very  iDgeiiiuusly  en>  '^' 
lured  to  (mint  out  the  general  upplication  of  the  prtn-* 
ThU  hypotheKiB,  proposed  by  ita  author  in  th«  form 
■  «  question,  has  been  too  hatfily  admitted  by  totne  as 
B  eitabliiilied  do^rine;  oud  spcculatiooi  huw  been  founded 
,  which  load  to  the  mont  exteaeit'e  and  unexpected 
■pel  u  Moot. 

Vbe  precipitate  adoption  of  thU  hypothesis  seems  to  have  Ciccuical  msh 
Wn  priuciuaUy  from  the  imperiect  and  confused  notions  ""'  ''='■''»' 
BUnQDly   prevaibng  m  respect  to   electrical  phenomeoa.  uia*. 
Ijthertfore  deem  it  necessBrf,  btfore  proceediii)^  to  discuu 
1  proposed  by  Mr.  Dnvy,  to  male  such  of  the 
phncipal  plienoueo)  of  electricity,  ii&  niuy  unequivocally 
define  in  what  tense  we  are  to  undertstand  ilie  teruis  electri-  j_ 

I  atate.  and  ekctrical  energy— terms  which  will  often  oo<  ^H 

ft  ia  the  following  pageii;  and  which  »re  to  he  esteemed  ^M 

i  both  being  employed  to  denote  a  certain  state  ^M 

EexUlence  of  bodies,  lu  which  pecubar  phenomeua  are 

tes  are  said  to  be  in  different  electrical  slates,  or  to  t)1tr«(«nt  uid 
diMimilar  electrical  energies,  when  they  attract  each"""  "    *^ 

itectrical  stattrs  or  energies  are  said  to  be  8i> 
.  when  they  repel  each  other.  But  we  are  to  Iieep  ia 
that  lbe«e  electrical  attractions  a"d  repulbions  arts  *■! 
tjkdr  cfi^cts,  distinct  from  the  aitrucUans  and  repuUions, 
^btcb  bodies  ordinarily  evince.  Twt»  cork  balls,  suspended  Aeiioupr*- 
^iilk  lines,  will  indicate  uttraclion  or  repulsion,  accord-  "^  '  ""**^ 
ly  ^%  tbey  may  be  in  different  or  aimiUir  electrical  states; 
iit  dther  case,  the  motions  arising  in  the  bulls  will  bu 
direct  OppOMlion  to  such  as  take  place  in  consequence 
■f  (h«  law  of  gravitutiqn:— they  will  be  diuincirically  c^oi^ 
louj  to  those  which  appear  in  the,actioi)>of  the  petidaa 


■STdi 
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"  Wtieihfr  are  tKe  phenomens  piaiae^i  ir 


IWiition  of  liudis  bf  tiliuiiim  cajiable  of  bcin^  explained  un  ihe  viuti 
;''iiidpl«  of  rhein>etl  ittisclon)  or  do  ttity  iceoi  le  eaubliih  the 
'"'f<3rf,  that  cVemicil  phenunens  dtpcnd  sntird/  on  the  iIp«trie*J  enci- 
I  u  af  the  |<*il>c[«  of  nattci  V 
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Wnen  bodies  are  attracted;  in  consequefice  of  a  difTeredW 
in  their  electrical  Vtates,  iaiid  cotoe  into  contact,  or  within  € 
certain  def|;rf*e  of  proximity,  each  of  them  acquires  a  netir 
electrical  state*  ai>d  the  new  electrical  states  are  found  to 
be  similar:  for  between  the  bodies  there  is  now  exerted  a 
repellent  force. '  The  operation,  by  which  dtfierence  of 
^ectricflt  stat^  is  destroyed,  is  rery  frequently  attended  by 
the  emission  of  light,  a  crackling  nois?,  a  peculiar  smell, 
ftc.  The  property,  by  which  a  body  is  brought  to  the 
same  electrical  state  as  that  of  surronndidg  bodies,  U  termed 
the  conducting  power,  and  is  very  various  in  different  sub-* 
stances.  Metals  have  the  greatest,  sealuig  wax  and  glass' 
the  least  conducting  force. 
Vsry  in  tbcir  Bodies  may,  on  account  of  their  Mejtrical  states,  attract 
**<*•  or  repel  each  othfer  with  various  degrees  of  force ;  we  there^' 

fbre  GoncluHe,  that  various  defp^es  of  difference  in  the 
electrical  states  iof  attracting  bodies  exist;  and  that  the 
electrical  states  of  repellent  bodies  vary  in  different  degreee 
from  the  electrical  state  of  surronndi'ng:- bodies. 
Thassaeopa-  When  two  dissimilar  bodies  are  subjected  to  the  same 
iatiooprpdiic«s  operation,  the  electrical  state  produced  in  the  one  is  more 
2SrISrjSr  ^  *^"  different  irom  that  excited  in  the  other.  The  samr 
operation,  indeed,  not  unfrequently  appears  to  he  the  cause' 
of  diametrically  opposite  effects,  when  applied  to  dissimilar 
bodies.  If  a  glass  rod,  and  a  rod  of  sealing  wax,  be  excited 
by  friction,  and  their  electrical  states  be  communicated  t^ 
two  insulated  balls,  which  may  be  represented  by  the  sigtit 
A  and  B:  l>oth  these  balls  will  exert  an  aftracti%'e  force  oo 
the  surrounding  bodies:  but  A  will  more  powerfully  attract- 
those  bodies,  whicrh  have  l>een  in  contact  with  B ;  and  viee 
versa  B  those,  whicii  have  Keen  in  contact  with  A,  than' 
those  which  remain  iti  their  natural  state.  From  this  fact 
We  learn,  that  the  sealing  wax  and  the  glara  differ  less  from* 
surrounding  bodien,  in  their  electrical  states,  than  they  do, 
in  this  respect,  from  one  another;  and  consequently,  that 
the  friction  hod  produced  opposite  effects  on  thern.  Irf 
rtassad  minus  the  theory  of  Dr.  Franklin,  an  electric  fluid  is  bupposed 
to  be  accumulated  in  the  glass,  and  dissipatt^d  in  the  seaU. 
ing  wax.  Admitting  the  fxistei  c-e  of  an  electric  fluid,  it 
would  seem  to  follow,  that,  if  it  be  accumulated  in  the 

glass. 


'••  J.     ^      ".'■•    ■   ■■. "       ".   •% 


||iasst  It  must  be  ditBipated  in  the  sealing  wax :  hut  as  far 
ms  my  knowledge  goes,  it  lias  never  been  determined,  that 
It  is  in  th^  glasSy  and  not  in  the  sealing  wax»  that  the  acca^ 
molation  takes  place.  1  mention  so  much  of  the  theory  of 
Dr.  Fomklin*  not  with  an  intention  of  entering  into  a  de- 
fence or  refutation  of  its  principles,  but  rather  to  point  out 
the  origin  of  Ihe  terms  positive  and  negative,  plus  and 
minus,  as  applied  to  the  electrical  states  of  bodies.  I  con« 
tinoe  to  employ  these  expressions,  as  it  would  be  diflicult 
at  present  to  invent  others  freer  than  they  are  from  hypo* 


it  is  important  to  remark,  that  the  phenomena,  which  a  bod/,  to. . 
have  been  enumerated,  do  not  occur  in  every  electrified '^*?^J|i^ 
body. .  That  signs  of  electricity  be  evinced,  it  is  essentially  ihdokl^tfa  qeai^ 
requisite,  that  the  electrified  body  be  in  a  state  of  proximity  »»»o<h*sp  In* 
with  otber  bodies  electrified  in  a  different  manner,— -I  insu- 
lated one  of  Bennetts  electrometers.*,  and,  by  a  bent  wire^ 
eoiinected  the  foot  and  the  plate  of  the  instrument.    When 
I  electrified  this  wire,  a  momentary  and  extremely  trifling 
effect  was  produced  on  the  gold  leaves;  but  they  returned 
to  their  natural  position,  although  the  whole  apparatus  waa 
kept  by  one  experiment  in  a  state  highly  positive,  by  ano* 
ther  in  a  state  highly  negative.     The  repulsion,  when  duly 
eatablished,  appeared  to  be  equal  between  the  gold  leaves, 
and  between  the  gold  leaves  and  the  tin  foil.     Had  either 
the  gold  leaves  or  the  tin  foil  been  alone  electrified,  th(^ 
effect,  as  is  well  known,  would  have   been  a  separation  of 
the  gold  leaves.    From  this  experiment  it  also  appears,  that 
our  Earth  may  poisibly  be  very  highly   positive,  or  very. 
highly  negative,  in   relation  to  any  oilier  of   the  planets, 
without  our  instruments  indicating  sucli  state ;  our  EurtH 
bearing  the  same  relution  to  the  bo<iies  of  the  universe,  that 
an  insulated  electrometer  doet*  to  the  various  other  bodies 
of  our  Earth.     That  the   various  bodii^s-  of  our  Earth  do  The  Ttriovb 
naturally   possess  the  qiialiiy  we  denominate,  electrical,  is  hodiw  of  our 
an  opinion,  not  only  probuble  troiu  many  general  consider- p^j^^^  ^^^^ 
ations,  but  one  which  admits  of  proof  from  the  following  city >     \.       . 


•  1  UM  thie  elcclrotnctet  improved  by  Mr.  Culhbcmon,  bat  withoul     ,;^.      ...,■.: 
the  coiideii!»«r. 

statement 


« 


0«  CttmiCAJ,  4? FIIIITT* 


MmtemcA  of  fact.  If  two  nlKallic  ballt»  A  and  D,  bd 
jplaced  near  to  cafeh  otber*  and  tii  a  anaall  oori:  ball,  tba^ 
Ipended  by  &ilk,  aod  pdiitiveiy  or  negativtsly  electrified^ 
which  oAfty  he  called  C ;  and  if  A  be  connected  willi  the 
£arth,  and  B  be  poMtlirely  or  negatively  elecKrified  in  k 
\  greater  degree  than  C;  A  and  B  will  both  attract  C: '  bul 
A  will  attract  C  with  greater  force  after  it  has  been  in  con« 
tact  with  B»  than  before;  and  the  contact  of  (7  with  A  will 
augcneBt  the  attMction  beiwieen  iC  and  B.  The  etfect  ia 
precisely  khe  tame  as  #oaId  have  arisen,  had  A  and  p  beea 
&oth  insulated,  and  differently  elettrified»  and  C  conhccta^ 
with  the  Earth. 
(OrcaM<inccs  It  is  also  to  be  remarked,  that,  although  t#6  bodies,  ia  « 
SSaJpMutaM  ^'"ff*^*"^  electrical  states,  b^  near  tb  each  other,  it  is  veiji 
«f  sttecdoa*  possible,  that  they  may  not  indicates  attraction.  If,  for 
instance*,  two  fixied  and  intolated  metallic  balls  be  electrf* 
fied,  the  ione  positivisl^,  the  othl!^  negatively,  and  a  aoiall 
bit  of  cork^  suspended  by  silk,  be  broOght  between  them» 
fhe  attraction  of  the  cork  for  onie  metallic  bdlt  ikiay  be  ^uti 
infficient  to  counteract  its  attnlcUon  for  the  other. 

The  preceding  observations  are  dnconnected  with  any 
Bypothtisis  concerning  the  remote  cause  of  eleclHcal  phe* 
tkomena;  and  are,  indeed,  nothing  more  than  a  geuierat 
itatemeut  of  facts,  establikbed'  by  experiment,  £lectncity 
b  therefor^  a  science,  which  has  for  its  object  iflienomemi 
produced  in  consequence  df  %  differencie  in  the  electntef 
itatie  6?  bodi^,  io  situate,  As  to  bie  within  the  sphere  of 
action  of  eabh  otheir;  among  which  phenbmena  are  certaui 
Modifications  of  the  aitiactive  and  repulsive  forccii,  that 
liodies  ordinarily  Evince.  £lectribal  state,  or  dectrical 
Ihaergy,  is  the  qiiality^  to  which  such  phenomena  are  re^ 
ferred.  These  conclusions  aire  obv.OusTy  dieduced  from  the 
anificlal  electrii*al  states ;  but,  if  they  do  ubt  equally  apply 
fb  the  natural  electrical  state»  of  bodies,  1  Confess  I  Kave 
tfo  idea  of  what  is  meant  by  thij  expressions 

HitfdMiMBr  Sect,  11.  From  a  consideration  of  electrical  phenomena 
tf*cMt(teftl  in  general,  but  more  particularly  of  those  which  occur 
ffSlwithcha- daring  decomposition  by  galvanism,  Mr.  Davy  thinks  it 
■tical  sffinitjr  probable,  that  difference  of  electrical  state  ii  Identical 
*•******• ''••^  with  chemical  affinity,  and  an  essential  proper^  of  maU 

ter* 


t«r«.  l^e^iiiiVMrtMt  cftctt  tlitt  gecb  •  |irificipl<?,  iff 
•ilopt€d«  would  hiiireoti  our  cheinical and  physical  iMsoiiin^ ' 
oertataljT  teqgirt;  thit  it  tfhould  be  etCablithed  by  the  most  •     t^f 

iitialhctory  eridence.    How  far  it  it  no  will  appear  f ion  tbt  .' ;  ' 

Mlowiog  obtervationf  and  experiineoti.  ^x. 

€hwritatiiMi  and  chemical  uaion  are-opentiouf  appiivntly  Cdnuextou  H* 
diwfiiilar,  and  it  is  by  no  means  lorprising,  that  *b«y  ^JJlh  m^S!?^ 
should  have  beeni  for  a  conriderable  time,  referred  to  thcTtioo^ 
ageney  of  different  powers.     At  present  we  cannot  bat  pei^- 
em^i  that  gravitation  is  intimately  connected  with  chomi^ 
cal  action,  by  the  varioas  intermediate  effects  of  the  afa 
tractioB  of  <:oheston,  of  capiiiary  ajttraction,  and  of  hygro» 
metrie  alEnity.     it  has  never,  indeed,  been  demonstrated^ 
that  cbemioal  affinity  is  identical  with  the  attraction  of  gr««c 
vitatlon;  nor  do  I  consider  the  opinion  as  admitting  of  sixain 
proof.     Philosophy  has  in  this  instance  <iooe  enough,  and 
perhaps  its  ortniost,  in  removing  all  obj^tions  to  a  geuenA 
doctrine,  which  is  recommended  by  strong  and  insuperable 
analogies.  -  Now  those  who  admitythat  gravitation  and  chm* 
mical  affinity  depend  on  the  same  principle,  cannot  for  a 
moment  maintain,  that  chemical  attraction  and  electrical  which  is  sot 

attraction  are  identical :  for  it  can  be  demonstrated,  thatihe  *l^®  **'"^*  ^"^ 

electrical  at* 

attraction  of  gravitation  is  not  identical  with  electrical  at*  tiaction, 
ttactloa. 

In  the  first  place,  if  gravitation  depend  on  diflRirence  of  fbr  bodies  in 
electrical  state,  there  must  be  some  body  at  the  cpiitre  t)f  *^'.^r"\*^'^ 

,  .J,  incai  states  cn> 

the  Earth  having  an  electrical  state  different  from  that  of  not  ^viute 

every  body  at  the  surface,  since  every  body  at  thesurfac*^^^*^^®"^^^*^ 

it  apparently  attracted  to  the  centre.     But  as  all  bodies  at  ' 

the  surface  are  supposed  to  have  different  electrical  statesi 

in  respeet  to  on^  another,  there  cannot  exist  the  same  de^ 

greeof  difference  between  tiie  e'ectrical  state  of  an?  two 

di«!«iini1ar  bodies,  ancl  that  of  the  body  at  the  centre,   and 

consequently  dissimilar  bodies  should  be  attracted  to  the 

centre  with  unequal  dp<;rees  of  force :  a  conclusioti  per* 

feet ly  inconsistent  with  the  principles  established  by  Sir 

I*Miac   Newton*s  beautiful    experiments  with  the  pendtt* 

4 
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.«N4«tflcal  lo  tbn  «C^ii#  ))lMi  the  ibrfliB  of  lAeiitrict)  •HnatiMi  iBi 
^^^^  to  ••'^  IW*>»»»  prtportMMifytt  to  th«  eztMt  af  the  •orfhicci. 
SmtoHm,  of  the  attracting  bofliet;  gravUgtioo^  eit  thf  «9ntraiy»  it; 
jgf^^ly  ^  proy>itif»»t>  Id  dm  qvmtitf  of  matter-^  recipfocaUy  «t* 
^**^  tVietlnt^  tntf  )uif  q^  ikp^wicii  on  the  eiOem  :of  .MirfiMWi 
Thit  gpitatiel  ^tfliireote  bi^Urero  the  two»po«et»  ie  pecii« 
U^ly  ilfil|iQg««^A  bil  of  gold  leaf,  of  tio  ibil>  o?  of  tbeet. 
hiillf  «riU  acqvife  a  v4pfd  motioa  tbroagh  |be  air,  irhe» 
aatl4  on  l>jr  ai)  ex^Htd  eleetric,  which  woold  act  teiwibly 
affMt  aft -equal  qaaatitgr  of  either  of  thete  flDeUile>tn  • 
fiabalar  ferai ;  aB<  yet  tke  gold  leaf,  the  tin  foil,  or  tka 
ehect  kad  wHl  have  to  oecrcome  cooiiderably  aMire  resists 
mee  in  p|M|ig  throng  tie  air,thati  will  a  globale  of  gold; 
4t  tin,  ar  af  Iced.  On  the  contrary  a  givao  qatntity  of 
^d«  ^  tin,  or  ef  kid,  will  gravilaCe  meie  mpidly,  in  thd 
medinm  ef  our  atmespkerc^  when  in  a  globular  fbtipr^ 
than  when  heaten  apt  into  gold  leaf,  tin  foil,  or  eheet  Icad'i 
not  that  the  force  of  attraction  is  diminithed  hy  the  extecl^ 
tfen  of  the  oMtab,  but  betense  in  an  exteMed  Ibrm  they 
haTO  to  Of eraooie  a  gwalcr  degree  of  rcftiitance  from  thi 
eiaitie  niMiaai,  through  which  they  are  to  pasi»  - 

Thus,  I  conceive,  it  is  demonstratively  proved,  that  tht 
^saotiavof  gravitatigvi  is  not  identical  with  electrical  atw 
traction*  Our  Tiews,  therefore,  of  the  phenomena'  of  nat 
tur^  would  not  ba  rendered  more  simple  by  ad^ttiog,  thsd 
eheiaical  attractia'n  and  electrical  attraction  are  ideotical^k 
M  this  would  draw  a  line  of  distinction  between  the  ptin^ 
fiple  of  chemkal  attraction,  and  the  principle  of  graviCSir 
lion*  Every  one  must  determine  for  hinaself  whether  the 
hypothesis,  proposed  by  Mr«  Davy,  he  supported  bf  argol 
noents  more  plauMble,  thaii  those,  which  cah  h^  adduced  ilk 
lavour  of  the  identity  of  chemical  attraction,  and  theattrskiN 
tian  of  gr^vitatioD*    >  * 

Attfictlon  Philosophers  of  the  present  day  mast  commonly  sptek  of 

soam^rsd  si   nHraction  as  an  ultimate  property  af  matter ;  not  that  they 

a  NewlDD»fbU.l^Stf^fifl4p«  Mftfli.  L.IU,  Piap*  VI,  Tbeer.  YI. 
^c  i.:  ^  .    .  conceive 


>  be  really  (o,  but  Uul  they  are  iinwilling  tP  P!*  oXi'ott* 

»  thvmaay  »ait>  ipecatatiani,  which  h«*e  been  pK"  Ki'|Jt',I'     — 

pfMcil  toaocount  fpr  it.     Whiit  indeed  hv  be«n  denomi- 

Utnl   cleL-trical  attractiaa,    of  which  iVIr.  Davy  contidef* 

chemic*!  HiSiiit;  to  be  ■  modi^cation,  is  yet  ver^  eenetaWy 

n/ieried  to  the  atcency  of  b  subtile,  and  eisrotially  Quid 

b*dy.     R«pul»ioo  i(  almoit  untTersally  atinbxted  to  lh« 

Mtioii  ofaucb  fluidi.     It  ii  however  to  be  Tcniurked,  ihut 

f  bay*  MO  ilirpct  evidence  of  the  existence  of  these  fiuids^ 

^.ihey  have  oever  been  the  objects  of  eente.     They  are 

■oU  erected  entirely  by  human  ingentiiiy, for  the  purpose 

I  cxpUiuing  phenomena,  which  in  the  pride  of  (pecuUtion 

t  vc  Hiiwilliu)^  to  admit  are  ioexijhcsble.     The  whole,  of 

ivoderu  doctriuef,  respecting    light,   caloric,  and  tbje 

trie  fluid,  are  hypotheiipal,  uud  allow  only  of  ^uuh  ind^ 

Kvideuce,  aa  is  derived  from  their  capability  of  explain- 

■  the  clnf  of  pbetioiiieiiu,  on  account  of  which  they  werp 

IUVwl-     Ihut  they  do  ao  to  a  certain  extent  cauuot  bp 

Miooed*     It  must,  howeyer,  be  admitted  by  erery  oue 

A  iMieQtly  iaeevti (fates  the  subject,  that  there  are  pheuo- 

,  c«ii(wct«d  with  ih«  temperature  and  elcctticul  stale 

Mdir«i  which  cannot  satisfactorily  be  accoiitited  for  tfi} , 

VlfPWally  received  opinioas:  aud  although  there  ii>i  at  prer 

bl,  (lOpoajtitreobjectioo  to  the  suppasiu^on,  that  hj^ht  i; 

lubatance;  such  may  ponaibly  ari^e  in  fhr  p/o- 

is  of  d'Kovery.     The  hypolhetis,  thcrefure,  whiph  refej» 

lUlaiMj,  or  any  noditication  of  nttractiou,  to  subtile  fluids, 

I  it  uead  uot  altogether  be  rejected,  «hould  be  re> 

d  with  QtHlioOi  and  never  made  the  basis  of  our  generai 

cipleft. 

a  liw  prewot  Ktate  of  our  kaowled^e,  it  would,  perhaps,  A'tncibnwl 
|pu*l  pr«deiit  10  abstain  from  all  speculations,  coiiceniiiig  iBpalaion. 

c  «f  oilrarlioii  aud  repuUinn,  aud  to  consider  ibea 
li  m  pri>(«rtic»  «f  luatt^r,  prevaibui;  under  dt^erent  ciro 
Batancn.  It  is  at  least  certain,  ifaat  we  have  as  uuqueA* 
WbU  capehenca  «f  the  partii-les  of  ponderable  matter 

,  as  of  their  attractiu^  oiih  other.     Now  it  can- Modlltadbr 
ftbed»ubled>tbat  atttMciion  and  reuulsion  are  very  much  "'""■'ij«> 
I  and  alTecicil.  anwoif  other  causes,  by  ttiose  which 
r  m^i  aXmt  tito  ckctrical  aUKa  of  tux^iw.    J(uJe«4 
C  3  auch 


f. 


the  moit  <jlirio\t«  |>hen6tnehs  dP  'elcetncity.  infl'thmie  thit'^ 
firit  f^are'  f)r?jr1h  to  thni  scietto^    But  after  -  what' h*»  bean  1 
wA&p  it  liiutt  apjpear  itnpoMtblis  to  consider  dififemtce  of  • 
elfctrjcal  state  as  identical  with  the  pritidple  of  ifttraetion*  '^^ 
?^thW  do  I  think  it  could  be  seriously  bootendedt  that 
aiiklilaHty  of  cWtHctfl  state  is  identical  «^ith  the  principle  of  * 
repulsion ;  as  this  woiiildy  at  lehst,  inrolve  the  opinion*  that 
•ittiilarity  of  electrical  state,  whether  positive*  or  'negative*  -' 
ia''identictil  #ith  the  cause  of  increased  temperature;  ao 
opinion  I,  by  no  ineiins,  feel  myiself  called  upon  to  confute.  i  ' 
Sy|if^tion  of  .'Possibly,  however*  it  was  nerer  meant,  that  difierence  of-' 
anlnutc  differ-  ehSctrical  state  is  identical  with  the  pnoci|»le  of  chenic^ 
•iMtris»l  itate  c^f^^^^^ion ;  but  thtft  there  exist  minute  diflferencea  inUh6' 
of  dissimilar    electrical  states  of  the  particles  of  dibSimilar  kinds  of  mat- ' 
'"^'**         ter,— that  such  differebties  are  not  destroyed  by  contact,** ' 
aftdMhat,  although  they  are  not  sufficient  sensibly  to  af*  • 
f&t  the  Tibratiorfs  of  the  pendulum,  they  may  yet  a^  nop^ 
dify  the  principle  of  attraction,'  as  to  give  rise  to  tbepheon*- ' 
m^na  which  favour  the  idea  of  elerltoe  afinity.'  Thiaia^ 
et'rtainly  the  least  objectionable  form  the  hypothesis  ^an^ 
^isbme;    The  supposition,  however,  that  dissimilar  bodiea 
preserva  dificrent  electrical  states,  is  in  opposition  to  ana-' 
logy ;  since  we  invariably  perceive  a  tendency  in  bodiea-  to 
ac^oim  similar  electrical  btates,  aa  far*  at  least,  as  our  moac^ 
ifelicate  instrnmeuts  inform  us ;   and  as  ibis  law  holds  to 
e^ry  measurable  diiftirence,  it  would  surely  bcf  uaphilaso-'- 
pfticaf  dot  to  consider  it  as  abaolute,  aud  without  exception.' 
Partidet  mlclii  Were  we  to  ttdopt  the  ihrory  bf  Dr.  Franklin,  it  might' 
kaire different  appear  to  follow  from  many  facts,  that  dissimilar  bodieni 
^ectricitj.       have  different  capacities  Tor  the  electric  fluid;  but  this 
snould  surely  afifbrd  no  stronger  argument*  in  favour  of  t|»e' 
opinion,  that  bodies  exist  in  difl^nvnt  electrical  Mates,  thao* 
ifli^ht  be  drawn  from  their  having  different  capacitiaa  for* 
-«9lbric,  in  snpport  of  an  opinion,  that  they  have  natoraify 
different  temperatures.     The  hypothesis  propoacd  by  Mr.* 
■  Davy  cannot,  thierefore,  be  admitted,*  until  it  shall  hava* 
/   •  .^  ,  .^beet)  proved,  timt  it  is  capabla  of  eirplainiug^v  in. the  mosl. 
'.  satisfactory  manner,  the  phanpmen^on  account  of  which  it; 
«as  assumed ;  aiid  Ibii  iliesc  ylienopitna  aia»nMftx|  licablc  •» 
•  ''  *  *   '"'  an  J 


^ 


wof.kmm^zimd  Ivn  exc«ptibhabrefynndph%>*f<tbti)  ien^>*' ''* 

Hwrnur to^etermiDe  ho«f«r  Mr.:D»Ty*Ji propoMtiiou-brin^  ' * 

with  it'ithBW'rcGoiDmAidHtioM;.  mid  wolild- -  here  obier«€^ 

^hitt  th«  ibUowihg'arguuieiitt.wiU  «K|UttlLy  upply,  -  whevber  if 

Jbe  held,  thin  tbe  priacipl^  ot  cheiuicml  «itlr4u;Uou..U  idan* 

ticai  with. difference  of.  elect rienl  autrt  or,  ihut  iheprincipit 

oF  ehemicsl  •itractioii  isiaedified  by  dii&ircnQe  ol*«i«ctriait 

Mr.-  Davy^a  ipecolatHm.  reats  eiitUely  «n  the  cortectue^  Certain  tub* 
<if  hia  position,  relative  to  the  ••  chHii)<es  aod  f Niwitions  bfi  be "^(^aaJd  t? 
electficity.**  .  iletta^t,  DOt  aa.aii.^ypolh«:«St  ^Ul  uiM  |^itb  posuiTe».och«ni 
ml  expteaaion  of  fuA,  ^that.  V,  hidrageoi  the;  «klki|liuf,  *vb;  ^^^^J^J^^ 
alaucva,  the  metals*  aod.oerU«n  OA^o^lliv  oxidifi^are  4ttt;a9ted      -'^^'-/.^ 
by  neKativ^ly  electrified  lAotaUicsur faciei  a^d  Kptillad  by  *  "^ 

iMal^ively  ;electnfied  metalUc  attifaeps; .  aud.  CQntnuifPM^  \  .  '.  I  :»> 
|hat-oki){en  mod  atid  aubataiic^  are  attn\<;ti^,jby;poaititelj[  -t  ".  '  .u 
flectritt^  'inetaUie  s«rfao«a«    and  repelled  hy  tkt^Aiiftlf  '^.-l-il 

f iH-trilied  mftalfic  .turfacea;.  andrthat  thaae.at|facUTi»..«ari         •  '^  <  *«^  «^ 
fcpulttive furrea.  ^re  auffidepUT ^'i^^^lf^^'^'*  tOAleatroy  or.tulh 
pend  ibAi^iwI  operation  .of  -eltciire  affiuity*.     tv.  • .    ;.'  y:i 

T«Aeiernmie»  whet(ier  Mr-  Davy's  autetneat  berctorrcdi^  but  this  imi' 
I  adected^ue*  from  each  of  .tbe.  classes  of  bubstaucea  euoH^^^*'*  ^^ 
neratrd   in^the  preceding^  paragraph:    vie;  boracic.;aQidl| 
baryteai  aod:gpld*leaf,  aad  I  found,,  that  the  uietal  ^and 
the   earth  were  attracted,  aa  po^terfully  :/by  an  inolated 
BetatUc  balU  electritied  by  vlass*  as  by  the  samtf  baH,  d^    .  .      .,..-..-£ 
trtfied  by  aettUng-wai.     I  nlso  Mtisliied  myself,  by.i  esperH    '       ••■'^•■■»:: 
neM« 'that *the  acid  is  indifferently  attracted  •by-.a-isoMtivdy     .  .'  "  .  ..^^s 
•r a  ne^Uivdy:  electrified  jroetdbc  aarfyoe.  .  'It  i>'ianfMaialbla  .'      •  ^  ^^^^ 
to  operate*  oa  oxif^ii  arid.'liidraffeai  iutheff*  tfndofiibuiad  '  ''^  ^^-^i  « 
fllate«  wad  thus  toxJetermhio  the  truth  of  Mr.  Da»»'a«0ata« 
woot,  oa  it  relates  to  these  sub4tatu*ea.  This  cqrcumatanoe^ia| 
liawevery  the  Icaa  to  be  reft^ttfdw  aJ,  wheo  aniii^i^oroa^ 
fiaveible^  oadltaQ-oibriogly/HSfiivitfae  ijresent:  instftiiee^  tbp 
coocliisionsi  which  «*)«  drtiwA^rooitheio,  artf  received  bir  tfaw 
OHod  with-a  dei^iref!  of  oertainty,  li{ti«  iuferioe  to  that,  nvbiob 
iaderived4/o«D^deisiQiislratloii«  ..n  il  .     ^     •  ^  :,.•:    h  -'     ,.  j 
,  Sinipl€i:aa^  .thesjs  .ef(penq»frQt«  qifiy.  appear* ^jtbey.  anr!  4HrTbiic  fum 
ffkledly  adiprao  .tp.Mc,  'Aatfyja  bypotbesis,  the.easeotbdrofl^ 

iodispantibl^ 


**"3t  i^X^ 


an  MBMKit  irmiTT. 

•dTcrtc  to  III*  Indii|)eiliib1e  principle  of  which  jr,  thftt  partlenlar  mbsttiiMi 

jfotDnu.       liiiive  ceftniu  natural  |>rrf«reiices  and  averiiooi  to  pontivetf 

«pd   to    negativelf  electnfied  oietullic  surfaco;    aa    they 

firoTe,  that  no  such  prcri>renpe«  aiid  aveniion^t  at*  tv'ltient, 

while  the  auliiitattces  ucted  on  by  the  elactrified  sUrtVccI 

veqiaiii  ID  their  natural  electrical  Mate.     We  caimoti  indued^ 

by  any  means,  infer  from  the  result  of  theve  experiinentsi 

that  boOieft  do  not  exift  in  diRetent  states  of  eltctricily ;  but 

*e  Diast  feel  saiiatied,  that  »a  acid  i»  not  re^'ellt^d    by  a 

negatively  rIectriGed  metallic  surface,  or  an  eiirlh  or  met»l 

by  a  positively  electrified  metallic  Burface-,— poaiiion^  which 

form  •  very  principal  part  of  Mr.  Davy's  hypolhetiis. 

Peculiwttia         A  nppOHitiaii,   that  dissimilar  bodies  exi^t  natunrlly  M 

of  rheminl      diflVreot  eleetrical  fttateE,  may  possibly  enohk'  os  to  aecouitt 

aacoanied  im    f^r  many  of  the  pecutierities  of  ctifroical  action  ;  but  I  mi 

h^thehyp*.     inclined   to  think,   thai  theiie  peculiarities  are  explicable 

•eiuiiy  on        tti'hout  the  euppositioii,  and  that  the  phtlosophical  Ubours 

acjacr (louiids  ef  Berthotlet  have  pointed  out,  oith  sufficient  accuracy,  the 

circumstances,  which  modify  the  principle  uFaiiriiction.ithca 

excited  on  the  miaute  particle;  of  tnatter.     The  quesiioQ,  at 

preseat  under  consideration,  did  not,  however,  originate  m 

*  the  pheoomena  of  chemical  aflinity,  but  was  rattter  aog* 

gested  to  Mr.  Dav},  by  the  electro>motive  property  of  b^ 

^ies,  and  tlie  tiuly  vuluabk  diacoveiies  which  have  latdy 

besD  efiietted  by  means  of  galvanism. 

If,  after  the  contact  and  suboeqiient  wparalioD  of  two  diff* 
Btuiiar  bodies,  they  are  found  to  be  in  dilferent  ekctrieal 
states,  in  respect  to  one  another,  and  to  aurrounding  bodiesi 
pniur,  u>  what  they  Mere  in  belore  the  contact,  can  we  iufer  from 
tliisr  that  they  must  necessarily  have  esisled  in  diflcreot 
■kciricul  siAttti,  in  reapect  toone  another,  previously  to  th« 
cxperimciit?  Surely  not.  The  electrical  stales,  they  tiwa 
poatcBSi  have  evidi^ntly  been  praduced  by  contact,  or  sutiaeH 
queut  a^uralion.  It  may,  indeed,  be  difficult  to  perceire 
the  coDtiexion  between  the  effect  and  its  canse ;  but  ihtt 
caunaf  .wairai.t  ui  in  «u\iposing,  that  bodies  are  in  dtffercni 
dec  icul  Eituies,  when  our  most  dettcate  inatruttteirta  a»dT« 
usi  titat  they  are  in  eimitar  tlectricatstties.  Wasit,  itideed, 
gnBied'io  >is,  thatdi>s<ini)ar  bottiet  have  liatumXy  different 
iHH"'  1*''^'^°"'*'  '*^^>  o»  this  pHDcipte,  csDSJsiently 


Sod  Its  being 
tadlHereat 
Mectriul  slue 


»  bcfof*. 


^^  On  .tiVCHlCll    AFFIHirr. 

explain  their  clcctro-nintive  property  ;  nince  ce  *et  Oilt  with 
supH^^inK- that  they  ret'iiii  their  ptirticutar  electrical  Hates, 
r  Wthau^h  contiguous  with  coNituOtors. 

htn   u>  now  tino    our  attentioD  to  the  phenoifaena  prcu ''''^"'"neiiiot   - 
lucvd  during  dei'titnpoiition  bj' galvanism;  and  in  lh«  fi^t  J^  "^^^_ 
cclet  usinqiiirt,whetherthey  can  be  accoiinied  foroo  the  | 

uciplcn  propoised  by  Mr.  I)av]'  -.^in  thesfcond  place nhe^  J 

r  tlicy  caanotbe  accounted  for  on  principles  lesi  dbjro 
wble. 
I  Uid  it  been  proved,  in  the  tno«t  unr>xcf  ptionabte  tnimuer,  > 

Jbatthe  [>uTticle«  ol'dtstimibrkinda  ofuiulter  have  di fieri- of  ] 

ncctrical  slHte»,  nnd  that  tht;  coDstituenia  of  a  coTUpouod  ^^^ 

MainlbeirpecuiiaTstalef  nhilt-  incompoiitiori,  the  rntibnate,  ^^^| 

^flr.  Dnty  has  offered  of  the  phenotoeoa  ofdecompotltioti  ^^^^^ 

^^^  galvanism,  would  jet  be  very  for  from  being  aatisfBclory.  ^^^ 

^|K|  If  we  lake  wnter,  inslar  omnium,  and  consider  it  as  aCotn-  Waternkw 
^^pwnd  of  otigen  and  hidrogen,  and  these  substances  ai ''^ ***"''*' 
^^%anDgi  ID  rcipect  to  one  another,  the  uegntive  and  positive 
lUUw :  it  niU  by  no  means  follow,  that  oxigen  must  be  ne* 
fSlivv,  or  hidrogen  positive,  to  every  other  body.  In  tike 
^^■WROer,  althuiigh  the  two  wires  of  a  galvanic  battery  be, 
^^Mprciively,  the  one  positive,  the  other  negative,  yet  the 
^^E^tive  wire  will  be  positive  to  a  body  tnore  negative  Uiui 
BQwir,  luid  the  positive  vrire  will  be  negative  lo  a  body  more  | 

po*ili>eihiiDit»clf.  Now  OS  far  as  we  k<iiiw  frorDej|>erieoce,* 
repeilcDlforce  is  notexciledbetweea  elect rifiad  bodies, unless 
Ibey  be  in  preciiely  the  same  electric^il  it»u.  If  (herefore  the 
etcetrical  state  of  oxigeii  and  of  hidrogen  remain  stationary* 
iLere  will  be  enly  one  point  of  positive  electricity,  at  which 
tbepositive  aire  will  repe'i  hidrogen,  and  only  one  point  of  ne- 
gatirceleetricity.al  which  thenegatitcnire will  repi^l oxigen : 
■od  al  all  otter  points  of  excitpment,  the  positive  wire  wjll 
•tiract  hidrogeu,  and  the  negative  wire  will  attract  cmigtn. 
Hcnoct  as  water  is  decomposed  by  the  sctlou  of  the  tws 
whvH,  nlien  from  ihe  circumstances  under  which  they  trcf 
Bad«  to  act,  and  from  their  edects  on  our  iuslrunients,  we 
know,  that  th«y  are  in  difl'erent  degrees  of  positive  and  ne« 
X«li*e  riectricity,  it  becomes  imposuble  to  consider  the  re>  i 

pnlMons,  Mr-  Davy  speaks  of,  as  esieotial  lo  the  decompo*  J 

ttSUcUrepulsiousbeingVery  rarely^ ifrTrr,nertcd:  but  — J 
2i 


4hc  wbole  decompotiition  roubt  be  referred  to  tha  unequal  at« 
tmclions  of  the  two  wires;  for  each  wire  will  attract  lK>th 
oxij^en  and  hidro^^en,  but  with  unequal  de^eei  of  force; 
and  thrse  attractious  will  bt;  niodilied  and  counteracted  by 
■  the  attractioos  of  the  oppo^te  wire.  If,  for  example,  tha 
positive  wire  attract  oxii^en  with  a  force  equal  to  20,  and 
hidrogen  with  a  force  equal  to  10;  and  vice  versa,  if  the  ue« 
gative  wire  attract  hidiOL^eii  with  a  force  equal  to  S20,  cod 
oxigeu  with  a  force  equal  to  10;  the  efficient  attraction 
betweru  the  positive  wire  and  ox^en  would  be  equai  :o  \0, 
and  that  between  th«  ne^^ative  wire  and  hidrogen  would  be 
equal  to  10,  and  cout^equently  thf  power,  tendin]^  to  sepa- 
rate  the  oxi^t^n  and  hidrogen,  would  be  equal  to  20.  If, 
therefore,  we  keep  in  mind,  that  the  effect  of  the  two  wirea 
increases  with  the  difference  in  their  electrical  state;  we 
.  .  ^  .  ■  ■  must,  at  ipight  be  shown  by  numerical  calculation,  suppose, 
-  i>. -•*'  tbat  hidrogen  ib  ipore  poRitive  than  the  positive  wire,  and 
9xigen  more  negative  than  the  negative  wire.  On  this  sup- 
]^ition,  ahd  on  no  other,  it  fvill  appear,  that,  ^  th^  excite- 
ment of  the  tvo  wires  is  auj^mented,  their  action  pn  water 
should  be  more  power fg I :  for  the  nearer  the  elect ncal  state 
of  the  positive  wire  cometi  xq  that  of  hidrogen,  and  the  elec- 
trical state  of  the  negative  wire  to  that  of  ox i gen,  the  stronger 
should  be  the  effinent  attraction  of  the  positive  wire  for  oxiy 
gen«  and  of  the  negative  wire  for  hidrogen.  The  name  rea- 
soning must  apply  to  the  decomposition  of  a1|  bodies^  and 
the  constituent!*  of  every  body,  decomposed  by  galvanisroy 
muHt  be  cr>ns<dt  red  as  hiving  eleC'icnl  states  more  widely 
different,  than  are  those  of  the  positive  and  negative  wires  of 
the  galvanic  battery.  But  this  is  showQ  to  be  impossibly 
by  Sir  ]i»;iac  Newton *s  expenment  with  the  pendulum,  aud 
by  every  kind  of  experiment  with  the  ele<*trometer. 
Whyiinotde-  Admitting,  for  a  moment,  that  the  attractive  and  repul- 
•iTect'^1  by  a  ^^'^'  ^rpes  of  the  minute  particles  of  matter,  and  the  action 
stogie  wire?  of  galvanic  wires  on  coinpound  bodies,  are  really  such  as 
Mr.  Davy  supposes,  it  wouldy  1  think,  be  difficult  to  ex<» 
plain,  why  decomposition  i^  never  produc«'d  \n  u  single 
ijire,  however  powerful  may  be  the  battery,  with  which  it  is 
connected;  why  decomposition  is  never  efft'cted|  either  by 
common  or  gulyanic  electricityi  except  when  iWQ  conduc- 
V  s  tors. 


jlon,  io^iCreFcnt.clcGtricwl  ttatet,  are  made' to  act  on  ^eac)i 
oth«r. 

5crf.  III.     ItiB  an  ettabli^hed  fact,  that  from  the  contact  Kxpffrimcntia 
and  aeparation  of  ditMmUar  .^and  JDSulttted    nrietaU   there  *^*^  whetlw 
is  product-d  »iich  a  chan|z:e  in  the*  e}ectrical  state  of  each  prodacwi ^ 
RietHi,  that,  after  the  separation  the  one  is  found,  to  J«e  po-«on"5t  «  aa» 
sitive,  the  other  negative  in  relation  to  burrpundiiig  ^>odieii; 
but  it  appeared  to  ine,  (npi  having  in  luind  the  ea|)eriincnta 
of  W'ilke  and  CCpinus^j  a  matter  of  some  doubt,  whether  the   ' 
alteration  in  electrical  vtfite  is  the  effect  of  coiUact,  or  «f 
cepariition.    To  determine  this  poinf,  in  place  of  the  sniaU 
plate  which  usually  reusains  on  my  electrometer,  I  adapted  a 
copper  plate  at  :oot  (i  i^iches  in  diameter.     It  is  evident,  that 
«ben  this  apparatus  as  plficed  on  a  common  table,  the  cop* 
per  plate  «iil  be  connected  with  the  wire  and  ,gold  leavo^ 
but  will  in  ever}*  otherrespect  be  perfectly  insulatt-d;  and^ 
consequently,  that,  wheiie\er  a  fetote,  diflereiit  from  that  of 
aurrouudiug  bodies,  is  produced  in  the  copper  plate,  it  will 
be  indicated  by  a  divergence  of  the  gold  leaves. 

The  apparatus,  above  described,  being  vo  circumstanced, 
that  the  tin  foil  of  the  electrometer  was  connected  with  the 
Earth,  whjle  the  copper  plate,  tbe  wire,  and  the  gold  leaves 
were  insulated,  I  brought,  by  ineunft  of  an  insulating  handle^ 
a  zinc  plate^  also-  about  j^  iuches  in  diamett-r,  into  contact 
with  the  copper  plate  on  the  c•lcctroluet^r ;  but  although 
they  remained  some  time  -in  coiitact ;  there  was  no  visible 
divergence  of  the  gold  leaves.  On  separating  the  mctalii, 
the  ;:old  It-ave^  immediately  diverged;  on  again  briuginj^^ 
th'-ai  into  contact,  if  the  chaiT^e  of  the  zinc  plate  had  not 
been  reniovedj^  the  leaves  returned  to  their  iiatural  position: 
OD  a^ain  separating  the  platen  the  divergence  took  place  aa 
belbre,  and  similar  phenoniena  appeared,  as  often  as  the  ex* 
peiiuient  was  repeated.  If  the  chaige  of  the  zinc  plate  ha4 
been  removed  alter  the  separaiion,  the  succeeding  contact 
did  not  reduce  the  gold  leaves  to  their  natural  state;  bnt 
left  a  slight  divergence  in  them;  and  whcu  the  plates  were 
again  sefmraied  they  diverged  in  a  greater  degree,  than  after 
the  preceding  separation.  'I'hus,  by  repeating  the  experi* 
ment,  and  discharging  the  zinc  plate  ufier  each  keparation« 
the  divergence  was  considerably  increased ;  not  however  be- 
yond 


9Md  «tiMii  limti^  #hicb  appmrndy  mM  M6Df^|rlt 

the   Htate   of  the  atmotpherc   ub  to  mokture;  #nd  it  m 

iNif  thy  of  raoimrkr  tltei  ^  aMaoir  in*which  the  |»ktfi»  am  M« 

panted  iMCerklly  oWitt*  tlu  rcMiH  of  the  aeparatm.    If 

4*«  b«  ili4  ateog  the  eihttt  noitbor  will  nviuce  iigna  oT 

tkctrkity*     Tha  ooiltiat  and  atpamtioir  of  l»6  ooppir 

plalet  pfodifoed  no  somiMe  effect  oo  tbt  goW  l^vea»  Fvoilk 

^'^'^'^bodtei'^'^^^*  ftnd  the  expetiittelitft  of  Wilke  and  CEpinuf,  I  hA 

Modend  6\U    tnjBe\t  warranted  ia  iH>iicUidiiif >  that  the  electrical  itattt 

fcfeat  by  thdr  nf  diMtitiiUr  iDelalt»   ond    Other  diafcimilar    bodkin  ert 

TmL^«^^   "^  rendered  diffcteDl  by  the  cooiaa  of  theae  bodiii  with 

Utttomiouto  one  another^  bot  by  their  aet>ftii*tioii   after  eoatact*.     t 

partidti.        troold  aliO»  ffbm  analogy,  exteild  ttty«oiidi»ioa  to  tk«  <tW 

WttO  (itrtide*  of  dtsMorilar  kioda  of  natter ;  and  ^idttld  iejr» 

HM  mhtiS  In  eoDtact»  ea  in  coflvpovitibn,  they  ponrii  tMr 

lilittiraly  or»  aa  I  hate  eirfcevoiifad  to  riiow,  in  fimiliif  dee* 

trical  utetM  ;  but  that  od  their  aeperfttion.  as  in  detomp^ 

mioD,  thejr  acquire  electrical  tftttetdiffereot  ftom  what  tbe^. 

iMid  while  inr  centa<;t,  and  oofiael}ueiltly  diJBkretit  fralt  A*if! 

BstOral  dectncal  states ;  and  that  ftottt  iecb  ebaiigr  in  th^ 

MecCrical  states  of  the  coaAdtueitts  of  a'ebnipoand»  id  MkW 

sequence  of  separation,  analogoot  to  what  takes  plsiisi  itt? 

respect  to  the  voltaie  plates,  the  «ee  set  of  iiarticles  beeoaMia 

relatively  to  the  Berth  and  sorNwading  bodies  positire,  Ibo 

other  set  negatire* 

tjiiparitioii        ^^^  experiments,  -to  which  I  hove  jost  alluded*  *PP^'  ^ 

tkattfieBsuh  flue  perfectly  sufficient  to  point  ottt  the  fallacy  of  the  09- 

^ufi^^'lf!'  pl«Detion,  which  ia  very  generally  received,  of  the  exeitenieajt 

fei«M  iutct»  of  the  galvanic  |Mle ;  the  whole  of  firhiefa  resu  on  the  asseaspi- 

fiisnftBi»       |j^„^  lY^^^  dissicnilar  metals,  while  in  contact,  err  in  ditfereillr 

dectrical  states,  the  one  being  relatively  positive,  the  otjher 

negative;  which  has.  been  shown  to  be  perfectly  untenebkL 

The  following  also  I  consider  as  additional  and  we^hty  ob^ 

jections  to  the  hypothesis*    !•  The  voltaic  pktes  only  act 

wlien  applied  to  each  othi^  by  extensive  soriiices.    In  the 

present  most  improved  galvanic  trongfas,  the  metxls  are  con* 

ttected  together  by  comparatively  few  prints,  and  the  coo« 

f rivapce  has  not  otily  rendered  the  apparatos  more  conve* 

Btentfor  «se«  but  also  more  powerful,    9.  Volta*s  platea  act 


.  •  An  account  of  the  sxpsnnentt  of  Wi'ke  sad  sf  CRpiAVs  wiR  kS  fbun  dT 
ia  Dr.  »rtefttls|^  Wtmy  sf  fitooricity. 

only 


Mr  tmanext.  arnvtiT'  gj 

•ntjr  when  tbe  pohsb  of  tb«r*arfM«  is  pr«CTr«d;  the  cap* 

per  nod  siuc  ptatc«  uf  ■  galranic  batler])  are  nlwaye  very 

tenrb  uraiRfaed.     9.  Th«  fpilraitic  aitparitlu*  cbd  onlf  b« 

flcited  by  ■  dprompotabk  flnid.  antt  ihi*  Auial  is  alwayi  ^ 

Jraarapoiedt  when  the  apparatus  is  excilMl.     Frout  thcM  ^ 

taDndcratlans,  I  am  inclined  to  conclude,  Iliat  the  pri:ici>  '^ 

jUm.  rni  tthict)  drcompOKible  Suida  act  in  produciog  their 

pMoliar  eticAts  on  the  ^Ivanic  batlerr,  have  not  yet  lM«n  '  " 

•n-nrotely  determined. 

It  will  be  a  feaenA,  and  1  thiak  perfectty  correct  itatc 
■teat  l>f  the  faeta,  r«ta(iv«  to  ibe  dt:cciiD|iositron  of  bodies  by  Tb«  dilFereaca 
fUTanwoi,  t«  saj,  that  hidx^en,  ihc  ulkaltt,  the  meielsi  °^  *'*"  <•<»■ 
MAcMtain  BelallicoxidM  WT,  immedialely  after  ihi-ir  m>  potinon  bn- 
l^micii  by  ^Ivanism  frooa  oiigeu.  aad  (Vom  acidi,  funiid  ■"t  t^i^a 
it  the  fie^tite  wire;  aod  that  ciigea  and  acids,  efter  their 
■panrtitni  fitMn  the  firat  cIsm  of  sobslitncea,  appear  at  the 
pXiliii]   <rire.     I  irvslf  howerer;  that  thr  rxperimentii  and 
)|nnnnf>s,  nhich   1   hare  ailducrd,  arc  sufficient  1*  prove, 
fkttt  the  fMrtirUs  of  ditsimilar  kinds  ef  mattFr  do  not  exist  ' 

^'difleVvM  iflectrical  Mutes  while  in  composition,  but  that 
ikt>f  ae<)airc  a  differenre  of  electrical  state  in  the  art  of 
4fecoiafHMtkm:  this  diffiirence  of  electrical  state  is,  there 
AMi  rHit  ibe  cBaie,  but  the  cflect  of  decotnfKMitiou.  ^ 

*  It  yet  ramairw  to  be  deieriniuFd,  on  >hat  (iriitciple  the  '"*• 

ires  of  a  ^Ivanic  battery  set,   when  their  actioD  Hnviideeoa- 
ifae  separatton  of  the  conntiluents  of  compound  Jdbv''^«»^ 
To  dft  ibiS)  1  by  no  meaus  coaceive  it  oeieswry  to  um? 
flftrtaloaoinveiti^iioii  of  the  remote  caune  of  electrical 
^iHBtncna;  on  the  contrary,  i  ihink  the  qaeeiinn  may  be 
didtfWl  by  a  referi^ncti  lo  well  known  and  uudoubled  facti. 
HT'twA  mndaetinj;  bodies,  in  difttrrem  clertrioi)  stale*, 
|>'^Bu|fHt   nnr    to    each  other,    the  diScrence  Kill  brBr  i  r«put~ira 
and    If  the  differenee   bet-een   the  «le<'tri«''gou*"il^<ir 
of  the  condactiiig  bodies  be centiderable,  i*hile  tbedai''^ 
t  oil    by  vhich  it    is  removed,  the  con- 
bodiei  mit  f^erjueotly  be  futed.     this  happen*  not 
oBiy  to  bodies  enily  fiited,  but  siso  to  very  rcfracior;  •ul>> 
■UDcce;  w  the  alkaHi,  the  eHrths,  the  metal*.     'I  he  fuel  di->' 
vetted  of  aH    hjiiotheiik   is,  that  (he  action  of  dtfferentty 
atKtri&cd  coadocton  occuioni  a  repiilaive  (oroe  to  be  «x* 

erlc4 


ftteJ  MtvMMTfAe  psrtidet'of  thcMiMidtictibnt  «M  -ii^  nhm 
fiitppct,  fnfvitciy  analogous  i  tfe^hat^  povrmv:  wUshrta'  ibf 
lahcraaffe  of  inodcra  chcisbtry  i«  dchDtniDatMdalotie. .    •  tn 
IMie  in  which*  J^  ba»  beeDlDi^ftkfHi«ff)»;ihaJ(  GalteWi.  aided;  hjfttlH^Mi^^ 
thiftU*ffected  ^«|  s«btt4licefor  one  of  the  dmeaHi  of  ascqtai|KNiodr  ib 
c^^u^  tiiiBcient  to  affeci  the  deconnfiefilm  tif  tke.'conptoMki^nA 

this  fact  is  particabrly  obaeiirabU  iir the  r^aisU^ii  lol  jmlt{ 
tsllic  oxidesy  by  heating  thcmiaitHipiflaininable»»-«>r-:n«iala| 
By  these  means  the  French  chemists  jMnre  lattlf^  t^oweded 
ia  their  attempta  to'deeort pate  ^ImiljM  alkaba^ialllrk  hire 
t  obtaieedy  10  ao  uncumbiDed!state9.-;tfaieir  .coaitilbiwlit 'eka 

latnis,  whirh  appear  to  be  oaifi^aiiiiaAd  'a  uwtaliiL  \mm'  'Thm 
tatioiiale  of  ithese  decompoyitioiia  ia  aoBcieaftly.  aibviatoa^ 
The  tephlsif e  feiice  of  caloriC'SC^riitea\he  ooestiAifttfrpata 
'  ifelM  ef  the  ^reaspbond;  at  theaadieitiiBet.' Hy^tli^iniaM 
tfce  eebcBHni.efvfthe  inflammabla,  arndceiabiaed  anfldv  j% 
lenders  ila  >  attraetion  for  oiigen  iflSdent  ;1  and  lienciFrtlMt 
separation  >of'Oxitren  froih  thaiiaxkl«^''abd- iUcQavUnHwto 
aritb  the  uneoaibined  me^al^  or  .With;  ttie  infladimaMpi;  liftlids 
oslgeM,  entefiniB^  into  a  new^  comhiiMsoi^^isJrdmoaadtifrlMai 
the  sphei^  efi  Ghemi<}alactioa»iaDd'thiia|li'rauBkia|»iih^Ul 
»n>U  fcana  wiiiak  tt  had  been >acfMaifti4d,ia^pr«reniUdtfi  '.-ih** 
Miainthsiof      The  decaoipoMtions  by  gaiateiiflkeiti^Jl  thin  isi!  admit  .efi 
pNsusn.       asplaiiatittii  oi»:a»iBilar.  priuriipUiH. :  Tb^  actie»4/^tli^  tl^e 
•r..^-'^'*  '        «Mreaef.th^;|i^lvaoic.batter]|iM»s)oi[is  such'a're|mlaieQ#a|«|i« 
coftttia  ^nmfaer  of  poiQta»  as  tteparatas  ther^aai|itaeota/oC» 
the  €ompo«iid,  which  is  made  mi  patt  pfthe  dkftiut*  VNb 
iahicb,iutti)|;  possess  a  degree  af<ibfiduciiD(;  powernr  ^TJ»ejHi*> 
^alioo  of  the  particles  of  diisiniihir  kinds  of  matter*  .arbW^ 
bad  baeb  id  contact^  produces  idifierent  electrical  stliM:  ifl^ 
themvdM  olla^fet  of  particle^  is;.coivuN|:u«n^y»  allnicl^ 
with  If tratcst  .force  l^  the,posftiv^  mre,olhe  ether  (mM(#mn 
ticUti,  i«;  attracted  with  greatest  fliraerby  th$  uagatH^  i«^cfl4: 
the  sepspatfd  |iarlicl«s  «re  thus vt>lf chit  beyond  thtisp^ah 
of  chemical  actioivaad  their  raiinioa  doas  uot  Uik#  pl^fD^:  \-y 
Huvie^^  theo»  tbnsidar^^  f#q|e,leiigtb  the  qaa^ioiiiDmfi, 
peiMfd  ^.Mr:  Uavy^  I  am  4iiy«A^9lihf  t-we  oaunoif^kdm^  ^^ 
hypqftlieHifii ivhiid)^  rafiva  qh«^i(#(  ^nouicaa  to  Ji^^^^^^.t 
X^Vtfiii^j^jS^  of  the:  par|iQliMi;o(;mtftter.    I  #BPhrHl>i>i^tt^^ 

i  .  :->  really 


■1  • 


tHUTj  die  appmranre^-tff  ^B  mnfile  gctiemlization  of  facts; 
6lit'  t'chhikit  hu  be^  ihbwn,  that  the  assumption  on  w!ijch 
it  Tt*fit»  IS  trnitraVj  tn-eicpcriini»nt  and  analogy  •  tliat  the  as*^ 

dlTlifitiOAls  incapable  of  explilinin^  the  pflTenomena  on  bc- 
roont  of  which  it  was'takeo  up  ;  and  that  these  phenomena 
Mn  beexfiluined'oh  principles  unconnected  ^ith  any  hypo* 
AetiB,  and  whieh  art  the  result  of  experiment  and  observa- 


r  .  .       IlL  :  ■ 

Ob$emfMlf$  an  iie  Igniting^  or  Wire-neliing  Power  of  lAa 
FolimU  Battery,  «#  proportioned  to  ike  number  of  Plntee 

-  €«q9/«ycd;.  with  an  Account  of  some  Experiments  on  this 
SubJM;tfma4e.ittcqnjumctionwith  Afr.  JouN  Cuthbeetsok^ 

•  ^  Mk-Qmu,ge  John  Sihger*  Lecturer. on  Ckemistr^ 

•  mnd^Neituf^  Fkiiosopigy.    Communicated  by  Mr^  Sin QEUm. 

mN  a  lectore  recently  deKrered  at  the  Royal  Institution,  inquiry  coa- 
Dr,  Davy  detailed  some  experiments  of  the  French  Philo-  ceriiiit^' iht  m- 
lopherSy  mane  with  the  intention  of  ascertaining  the  pro*  er  of  ifniting 
fK>rtion9  in  which  water  is  decomposed  by  difl'erent  Voltaic  ^i»«  *«  ^^^ 
fombinationfl,  the  tttim&rr  of  plates  beinj^  subjected  to  va*  pj,^^  ^y  ^^ 
nation*     After  some  observations  on  the  probable  source  of  Di^^y-  * 

inacciivacV^  in  these  experiments,  he  proceeded  nearly  99  :  •  ' 

Miows:  ••  Thei*e  is' still  another  very  interesting!:  subject  of 
*"  InqtiiVVy' tvAirA  has  not  yet  been  touched  on';  I  mean  the 
•■  frtt>portion  the  i^itin^  power  of  the  battery  bears  to  tlse 

•  -  ■ 

••  number  of  plates  employe<l/*     The  Dr.  then  proceeded 

to  eihlliit  some  experiments  on  tliis  subject;   they  were 

made  with  a  new  apparntnt  fitted  up  in  troupfbs  of  Wed(^« 

wotfll  <rare;  the'sife'of  the  plates  11  inches,  by  4j  inches.   '  *  "''^  ' 

The  fesdit  of  these  experiments  was  very  eqn<\oca!,  f ico  Aaotaalief  ia*. 

ffiiftftieiigniferf /oar  limes  the  Ipnj^th  of  wire  ii^nited  by^^®^'^^*'"- 

irio  fiiftrt^V  iHit'jrfjf  balteVies'ifenited  little  more  than  twice 

ilfe  length '^hat  rtr^e*«*ouVd  i;jnite.     Dr.  Owvy  siipposedr 

ffhtfl  tiife  ^ffte  of  r^nitinn   init^lit  vary  i:i  higher  iMimbr^rs, 

Mieiing  ti^diBbrcfnt  law  to' tint  which  cibtahis  wlscu  a  fe# 

•  -■  plated 


bowerer,  I  am  GODvipMd»  nfet  Uie  Wonmlom  ffimlfi.iii 

fbete  experimeoU  to  aome  imf^cauracj  in  ibr  jafvmtni*  W 

to  a  difference  in  tte  density  of  the  floid  with  edbMl  ,t)if^ 

batteries  were  ciiargcd ;  a«  the  irrcgnlaritief  obteijpf4  fftmi 

by  lar  too  ceofiderable^  to  have  brrn  prodiwed  hff  n  dipbr* 

«oce  so  trivial  aa  U^t  exiatipy  bf^cen  Ibf  min^p/f  PJMHK 

employed  on  tbia  occasiootf    The  authority  <^  a  philt^ii^i^ 

pher,  ao  highly  aod  ao  justly  celebrated  as  Dr.  Davy»  aaof 

giro  eaUfBaiira  and  lespectabie  eiicttlitioo  to  esn  palpahlf 

erroors;  it  ia  therefore  the  imperative  duty  of  every  gemiao 

friend  of  scieocet  to  examioe  asaertiooa  flowing  froas  aoch 

a  aoarce,  and  to  give  to  the  public  any  /4»€i$  he  may  bo 

Oequdntetf  witk^  diat  Militate  agirinal,  or  o^iftrjriM  llMm»- ' 

JL^tefiBMnti       Am  early  aa  the  year  IM^  diriee  ex|leritt«ftita  waaa  mod^ 

Mj^  talijsct  1^  Mceftain  the  quantity  of  wir€  ignited  by  dmwant  ttntfep 

jtsfsag^T     I'^n  of  platea.    Of  tbitf  I  presume  Dr.  Davy  n«l  notaMt^ 

when  he  stated*  that  •«  the  inquiry  had  not  yeC  baHrli«alW 

ooi*' bo  may  not  have  rend  the  Mtb  voluviia  ef  the  Mrilo* 

aophical  Magasine»  or  the  7th  and  8th  volume  of  tffk 

l^icbolaon'a  Jonmal,  or  C«tbbep?tson*s  Pncfic^il  Sl|ietriailji» 

where  aa  account  of  theae  esperim^nti^  is  poblishodf    |i| 

the  7th  volume  of  thU  JpurnaU  page  907$  H  mm  ef  Clip^ 

riments  wijth  large  batteries  of  plates  of  4  ifK^hfSI*  end  fit 

ifbp power «r  finches  square,  is  detailed  by  Pr.  WMUnson:  thf  nifolty 

^j^^^Hl*  of  these  experiments  prove,  thai  th§  pqwfr  ^  jfntlm  niv 

tlM^its.       ^reaset  in  direct  proportion  to  tke  number  ^fpUUft  ^Wf^^jjl 

and  this  law  of  increase  is  umfonn*  rrbatever  he  the  V^  m 

the  plates.    If  a  battery  of  any  given  piae  melt  any  dntfvs 

minate  length  of  wire*  two  such  batteriea  wi^  melt  lyfOf' 

the  length,  three  such  batteries  will  trebly  the  efie^ t»  an^ 

by  Jimr  it  will  be  quadrupled^  proride4  |he  acid  arit)|  vbicH 

they  are  charged  is  of  equal  strength. 

0ibsr  sxpsri-      In  the  8th  volume  of  this  Journal,  pages  ^  and  Mr  t 

"^^^■P?  ***  very  accurate  series  of  experiments  is  given  by  Jlfr*  Cwt^ 

bertson«    By  a  variety  of  trials  he  proves,  that  ifpnUe  ^f 

qnantity  of  plates  bums  twice  the  length  of  fiih;  nnd  JmI 

points  this  out  as  a  distinction  between  th^  fction  pt  ^opu^ 

mon  and  Voltaic  electricity,  but  concludes,  thit  |he  ^fi 

lnmo6«  tfia^  &<»»  the  imperfecta  of  the  Voltaip  npfvifnif 

<tts; 


«li  nu  TOLTIIG  SITBEST. 

(ua;  «  cia  SM  occsnan  he  obuintil  «  dilTercDt  roultby  vkha 
CM|tUjiii)[  vei7  l*rR«  pUtes  arranged  u  a  pile.     In  HubKf  ^ 
^ueat  ToluBiei  of  thu  Jonrnal  are  Mversl  otii«r  paperc  na 
tbVMMie  lubject ;   but  enough  ha»  Wen  qmktrd  to  abow, 
that  thit  ioquiry  ku  not  soy  oluim  t»  ohginalily.    The  coo* 
daMoni  of  the  fint  experiiD«itleni  ai«  bowever  at  farioiwe 
wilb  tboM  of   Dr.  Davy.     Dr.  WilkiMon  and  Mr.  Ctith- 
fatetoOB  sBp|w*e.  that  th«  if;niling  power  ot  a  IraHtty  cotu- 
^■rd  of  plates  of  any  given  siie  incrvose*  in  direU  prapoi- 
lion  to  lh«  number   of  platea.      Dr.    Daty   iiiftrt   from  Ilia 
np«rHn«iitd,  titst,  nbeit  a  few  plittt-B  are  increnaed,  tlie  in- 
ct^acu  >*  tbeaquareof  tbemiinbera;  but  in  combioRtiona 
«f  greater  extent  the  effect  dofi  not  tocrcaie  ao  rapidly. 
The  apparatus  eroployed  by  Dr.  Davy  ditfers   in  structure  Ai  the  atiptti- 
n  that  of  the  earlier  expenin«ntera ;  uud   »»  tliie  rai^it  ""  *"  "°',!^ 
•t9u  tonie  alight  ilifferenc*  in  tbe  icaults,  1  did  not  cou-  ' 

Jft  it  jutlitiable  tu  decide  an  the  accuracy  of  eillu^r,  with- 
\  BeH  trialtt.    With  the  a«*istaiicc  of  Mr,  CutbbertMjttthce: 
H  fQltirariRtt  experimenU  were  made ;  their  reaulls  furuitb  '"^'^ 
leful  practical  intarmatioD  in  addition  to  the  ascet- 
at  of  the  object)  for  which  they  were  expiea&ly  in*U- 

escid  mixtuTe  employed  to  charge  tlie  batteries  w«st1ipk 
|tb«  aame  strength  iu  all  the  experimeoti,  [beiu)^  pi»- 1^)^ 
•ly  nixed  lo  a  'srge  vcuei  for  ihia  purpow:).     It  coo* 
d  of  10  Kallott*  of  water,  5  lbs.  of  alioiig  uitrnus  acid, 
A  half  a  lb.  of  iDuriatic  acid.     A  mikture  of  tliia  kind 

;  the  mo^t  effectual  wire-meltiii|f  charge.     Tea  bat^Theip 
I  oontainini;  10  pairs  of  four  iuch  plates,  fitted 
hin  treottha  of  Wcdgwoud  ivare:  s"d  one  battery,  of  so 
pra  of   plalea  of  the  satn*^  mze,  titled   up  io  a  nooden 
lah,    with  glusa   partitions,    consiitutsd    the  apparatua 
jftpjoyed.     Tlie  plate*  iu  the  irouf^ha  of  Wedgwood  nara 
nr,  hut  the  kUss  partitioned  battery  had  been  fre* 
lly«fflployed  before. 
Two  of  the  Wedgwood  batteries  rfndered  nine  inches  of  Exp,  ! 
tVs  "f  ■■■  '"<^i  dinmeter.  faintly  red  hot,  when 
the  rontact  H as  firbt  Blade.     This   elfeel  continued  but  a 
nry  ahort  time.    When  it  had  wholly  ceused,  un  interml  of 
c  VM  vifienA  lo  vlaew*.  and  at  tb«  end  «f  thif 
timd 


f^  oiTtA  Voltaic  BiTfkit^" 

time  the  coutif^  Vm'  i^in  made.  Three  inehei  of  t!b«  ' 
same  wire  were  nam  rrndered  red  hot  with  the  wumm  ap« : 
pearnnce  aii  the  niiie  inches  in  the  fint  evperiment* 

ll^  t.  Pour  WedgwcMMl  baiteriea  were  next  employed.    At  tb«  - 

firft  coiiTvci  IB  bodies  of  the  same  wire  became  slightly  rad  ^ 
hot;  and  the  oootact  was  preserted,  ull  the  effect  of  igni* 
tioo  entirely  terminated.     One  miniite>  was  suffered   t» 
elapse,  when,  on  iMioviiig  the  contact,  6  inches  of  wii»-' 
vere  Ignited  in  the  same  degree  as  m  the  preceding  expcri* 
sents. 

B^9»  An  intenral  of  three  minntes  was  suffered  to  pass  whbi 

oot  contact ;  nt  the  end  of  this  time,  two  batteries  rendered 
six  inches  of  the  ssirtie  wire  red  hot,  and' four  batterica  proi 
duced  a  similar  effect  on  1:2  inches. 

ItaMtffak  Thenntfoim  result  of  the^e  experiments,  in  which  tho* 

igniting  power  increases  in  the  same  proportion,  however 
tariable  the  action  of  the  battery,  renders  it  higlily  pr6ba«- 
hle,  thai  in  Ur.  Da\y*s  experiments  the  b<<ttehes  were  mcm 
•  Cidentirily  chav-ged  with  acid  mixtures  of  variable  strength^ 

the  increase  in  his  first  experiment  being  as  the  scjnare  of 
the  numbers.'  '  . 

dp.  4.  To  ascertain  whether  the  ratio  of  increase  continued  tho* 

same  when  a  larger  combination  is  employed,  ten  hat* 
teries  were  chari^ed  with  fresh  aciH,  of  the  same  strength. 
Five  of  these  ignited  at  the  tir^t  contact  18  inches  of  the 
sa:iie  wire  a.n  that  employed  in  the  former  experiments;  and 
on  repeating  the  experiment  with  ten  batteries,  an  efieet 
precisely  similar  wa**  pvoduc  d  on  36  inches. 

Izp.  a.  A  short  interval  was  suffeied  to  elapse,  when  five  butteriea 

ignittMl  15  inches  of  wire;  and  the  same  effect  was  produced 
on  30  inches  by  ten  batteries. 

Ssp.6.  Platinii  wire,  rzv^^  of  un  inch  diameter,  was  taken.    Tea 

'batteries  (in  a  diminished  state  of  action)  maintained  a  white 
heat  in'  5  inche»<  of  this  wire.  On  repeating  the  experiment 
with  five  batteries  a  similar  etTect  was  produced  on  9|  inchaO 
of  the  same  wire. 

Thepowarin       The>e  experiments  indicate,  that  the  cone! r.slons  of  Dr; 

tloo to^tba^'^*  Wilkinson  and  Mr.  Cufh^ertson  are  legitimate;  and  they 

mamb^r,  prove  «1  o,  that  the  iifnitimj  power  not  only  increases  in  exact 

proportion  to  the  number  of  plates;  bot  that  this  ratio  of 

increase 


e*  ni  VoM Afc  alfrfarr. 
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tncmie  is  mtifbrm,  bottfvn'  t«ri«bl«  the  aetiea  of  tlw  baU 
teries  tnay  be. 

The  troaght  'of  W«!p»ood  wire  baye  the  psrtitioni,  Th«  <oniini^ 
which  fo^fri  thiir  cell*,  at  a  Rrrater  distni.ce  from  each  other,  ^^"^^^^ 
than  lliat  of  the  glB««  partitions  lO  ihe  wooden  trough ;  they  mort  on  iha 
of  course  require  more  acid  to  exnte  a  given  <l''»nt'tj  of  ^  ^^^ 
pUtc^ ;  Dnd  il  has  been  Mid,  ihat  thi«  circunistaDce  promotea  c«]li. 
the  continuance  of  their  nctinn.     The  result*  of  my  experi- 
m^nla  apeak   a  ditTerent   lanfuft)^e.     The  continuance  of 
Ibe  8ctiou   i«  influenced  much   more  by  the  naturv  and 
•lieiigih  of  the  acid  mixture ;  and  I  have  not  obBerved,  that 
in  auy  case  the  separxtion  of  (he  partitiona  to  a  greater  dis- 
tance than  iihs  of  an  inch  is  attended  with  any  adrsniagv 
in  ihia  rnijevt. 

At  the  commencement  of  the  preceding  experiments,  «  CIui  pxrtid^' 
ffitaa  («rlilioned  battery,  of  fiO  paira  of  four-inch  platea,  *'"*'' Hl**^ 
Waa  filled  with  the  same  acid  mixture  88  that  employed  in  " '" 

dw  troufthi  of  Wrtl|^ood  nare.      Its    action    waa   greatly  tJ 

inferior,  in  coimeqot-nce  of  the  oxiduted  stale  of  the  plain  "^ 

from  foTTDCT  operations :  but  the  continuance  of  iti  action 
■ppeared  precidely  aimilar,  siid  at  the  conclusion  of  the  ex- 
fvriiuents  the  effects  were  so  nearly  ahfee,  as  to  admit  of  no 
perceptible  distinction.     At   the  firat  contact  9  inches  of 
«m  were  ignited,  and   by  allowing  an   interval   ol   five  mi- 
rraiea  a  •hnilsr  effect  trail  produced  by  a  second  contact;  a  BaitrclH 
ircamatance  which  proves,  that  the  voltaic  battery  retfuiresj  1"'"  ''"" 
i.«e  ibeelectiical  machine,   time  to  [produce  itx  full  effect;  f^n^j^' 
Ihi*  Tut,   as  iudicated  by  the  sensation  proauced  on  the 
'  iimal  orgAns  by  a  series  of  600   small  platei,  was  noticed 
I    .ojr  years  ago  by  Dr.  Wilkinson. 

The  pTccedm);  are  part  only  of  a  series  of  ioquWies  on 
|kia  suhjrctt  which  have  long  occupied  my  attention,  nnd 
U  1  purpove  to  detail  in  future  numbers  of  the  Journal; 
laonlyi  thai  in  eKpcnmental  science  aoerlions  be  sup- 
J  by  accurate  vxijertutenls;  and  that,  in  the  progress 
^'philOMphicBl  discovery,  the  merit  of  the  6nt  laliourers 
kt  not  fotgottcu  amidst  the  aihieveiuenU  of  ihcii 
JVfc'S,  Prinees  Slrtei,  fatendiih  Squitrt, 
Jprii  tht  \3ik,  ISll. 

V»l.  XXIX— Mat.  leii.  D 
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^tf.*:  .^        r  On  :<!«  dfffeMni  Fateu  ^H^h  tehick  Tubes,  Bori^  «ih1  0|rlb»* 

itfTiU  fdhnt  to  a  Mag^ii*     In  a  Letter  Jr^  Mr.  £• 

To  Mr.'NICHOLSON. 
SIR. 

Ji'  HROUGH  the  mcdioa  of  yonr  •cicntifle  Joarntl  I 

'  WB  sinriinu  to  obtnitinfiDrniatioii  on  lome  magnetic  pbenoi- 

^ttia.  wlMch  1  httve  lately  noticed  to  have  taken  place  on 

•«|lplyiag  different  sha|ied  condnctom  to  connect  the  polei 

«f  m  horaeahoe  magnet. 

In  preparing  the  introductory  course  of  Icctwrea  on  the 

M4^^%^  pbilofwiphy.or  the  mechanic  arta,  which  1  hate  delivered  this 

fSStWit-^-  it««M  st  the  Scientific  Institution,  I  had  occasion  to  make  • 

■^*^^^      /ew  expcrrimenta  on  the  magnetic  property  of  iron  and  steel ; 

liiffSHth      V^  ^  oonrse  of  which  I. happened  to  place  a  piece  of  iron 

(patt&rca.*     ^tybbiin-eootact  with  the.  two  poles  of  a  horseshoe  magnet 

composed  of  thin  hara;  and  found  to  my  surprise,  when  I 

ntiempted  to  remove  it,  that  a  considerably  greater  forc« 

tras  Mqnircd,  than  that  necessary  to  separatif  the  conductor 

which  belongstotheraagnet,  which,  as  usnal,  was  n  square 

piece  of  iron  with  a  ring  attached,  aud  presenting  a  flat  sur^ 

face  equai  to  the  combined  polar  surlkces  of  the  three  bars 

composing  the  magnet*     This  striking  nngularity  induced 

me  to  ascertain  the  relative  force  required,  to  overcome  the 

different  degree  of  attraction* 

I  first  applied  the  conductor  belonging  to  the  magnet. 
Its  sdhMkiD  to  and,  by  suspending  weights  from  the  ring,  found,  that  it 
ts'ttria,^*'  iep«ra\;Bd  with  6lb.  1  then  supplied  its  place  with  the  tube, 
which  was  a  piece  of  gun-barrel  about  two  inches  in  lengthy 
attached  longitudinally  from  one  pole  to  the  other ;  and  by 
passing  a  wire  through  it,  and  twisting  the  two  extremities 
into  a  hook,  I  suspended  the  weights,  and  found  that  1 1|1b 
were  requisite  to  separate  it  from  the  magnet.  From  this 
experiment  it  will  be  evident,  that  the  relative  degree  of 
attractive  force,  exerted  by  the  maguet  on  these  two  differ- 
ent  conductors,  is  as  10  to  23.  1  repeated  the  experiment 
several  times,  and  the  results  were  invariably  the  same. 

The 


/ 


The  line  of  cootsct  of  tho  tube»  when  the  weii^htv  were  Cfmngt  of  p»> 
first  suspended^  trafersed  the  poles  of  the  centre  b«r  of  the  ^^^  ^^. 
me^et  only;  bat  while  they  remained  attached,  I  tamed  temtioD  Id  the 
the  tabe  till  it  stood  in  a  diaj^nal  direction  with  tho  estreaio  *^^*^ 
onirics  of  the  outside  bars ;  but  no  difference  of  attractioo 
was  indicatedt  as  it  wonld  not  sustain  more^  -or  sepante  ' 

with  less  weij^ht,  than  in  its  first  posftton^ 

I  then  incfftesed  the  width  of  the  line  of  contact  in  theonincretsiiw 
tabe,  with  a  file,  to  about  |V  of  an  inch,  and  found  that  it^^^<»»t»^7 
fleparated  with  nearly  a  pound  less  weight:  1  increased  itrf^tbr«t^ 
width  still  more,  and  the  attractimd  was  proportiooaUy  less.  UMtiiMiliiit^ 

This  led  me  to  suppose,  that  the  extraordinary  degree  pf'^^*^'***^^-' 
attractive  force,  by  which  the  tube  was  held  to  the  magnet  ij^^  aihSS 
in  the  first  instance,  depended  entirely  on  the  minoteoese  "^^^f  ttMf  *'  * 
of  the  line  of  contact;  and  of  course,  that  a  solid   piec» 
of  sound  iron  of  the  same  diameter,  wouM  be  aimilarly ; 
attracted*    To  prove  this  however,  I  procured  a  solid  oylin-   "-,'""/'* 
der  of  iron  the  same  length  ami  diameter  as  the  tube;  but 
upon  applying  the  weights,  1  was  surprised  to  find  it  sepa»- 
tfate  with  less  than  half  what  was  necessary  to  displace  tho 
conductor  belonging  to  the  inagoet* 

These  hitherto  unexplained,  and  probably  nnobierred, 

phenomena,  are  submitted  for  explanation  to  such  of  your 

philosophic  readers,  as  may  have  peid  more  attention  to  "'^ 

this  subject,  than  I  have  had  an  opportunity  of  doiuff; 

in  hopes  of  being  gratified  with  some  commnnicationi, 

which  will  not  fail  to  be  interesting,  while  they  elicit  a  hiore 

extensive  inquiry  into  that  mysterious  and  neglected  prinei*  * 

pie  of  nature,  magnetism. 

Yours,  &c.  . 

London,  j4pril  the  \Oth,  181 1.  £.  LYDIATT. 


V. 

An  Jnswer  to  Mr.  Mcbrat*8  Obiervntions  on  the  Nature  of     , 
Poiassium  and  Sodium:  by  Mr.  JoBN  Datt* 

To  Mr.  NICHOLSON, 
SIR, 

J^^R.  Berthollet  has  estimated  the  proportion  of  water  if^Qouiticy  of 
common  Aised  potash  at  13*9  p«r  cent ;  and  Mr.  Davy,  ftea^^»»  '*n  t^» 

DA  ssh^ 

%  aa 


M  •vperiment  on  the  actioii  bf  tilcz  oo  this  hklrmtc»lHW  eM- 
dadad  in  hit  Bdctma  Icdim  for  1809»  that  it  odntain^ 
taking  the  potash  formed  by  the  oombuttioD  of  polaMiun  at 
a.itamlard,  about  l6  or  17  per  cent. 
Mr.  Thcff$      .  la  the  aame  lecture  he  ha«  ihowa  from  the  qaantity  of 
^        ^^^^   ^nod  noriate»  produced  from  a  given  weight  of  potassium 
ia  muriatic  acid  gas,. that  his  stiiudard  potash  has  a  much 
greater  saturating  power,  thau  the  hid  rate  of  potash;  that 
IM  of  the  firmer  will  aeutraliae  the  mme  quantity  of  add 
aalfO  of  the  latter, 
AMImi     -    He  bus  since  ascertaiiyd,  that*  when  potassium   and 
eSt^SSoM    l^**'*^^^  borscic  acid  glaw  are  heated  together  in  a  tube  of 
^sdBnsB^ef    platioa*  both  .with  and  without  red  oxide  of  mercury,  no. 
water  or  inflammable  gas  is  produced;  and  that  the  result 
is  the  same,  when  potash  formed  by  the  combustion  of  po» 
tpiekim  is  combined  with  boracic  acid. 

On  the  ceatrary,  substitutmg  the  hidrate,  or  commoa 
fiised  potashj  he  haa  in  one  experiment  actually  collected 
ahoat  15  .per  cant  of  water;  and  the  loss  of  weight  after  the. 
opfalnaatioa  of  the  acid  and  alkali,  in  other  similar  czperi*^ 
meats,  indicated  from  15  to  20  per  cent. 
CSsmboMtoaof   .  Hf  haa  found  too^  that  the  only  product  of  the  oombus- 
SmrfalTic      ^^  of  potassium  in  oximuriatic  gas  is  fused  muriate  of  pot« 
ps.  arft »-  that  the  same  salt  is  formed ;  and  oxigen  gas  evolved, 

without  the  least  appearance  of  water,  when  potash  from  the 
eombustion  of  potassium  is  used ;  and  that  water  as  well  as 
axigen  is  separated  when  hidrate  of  potash  is  employed. 
Biffsisn'^  be*  In  addition  to  these  circumstances,  which  are  stated  in  Mr. 
MM^/k^r  Da^*»  ^^^^  Bakerlan  lecture,  a  copy  of  which  he  has  allowed 
andthdrhH  me  to  peruse,  there  are  physical  properties  also  pointed  out, 
''**^  diatinguishiag  potash  and  soda  from  the  hidrates;  the  former 

fsr  instance  require  a  much  higher  temperature  for  fusion 
than  the  latter,  and  possess  greater  hardness  and  apparently 
greater  specific  gravity. 
IsrwUiss  of        It  is  well  known  to  those  who  have  attended  to  the  late 
^^*^  progress  of  chemical  discovery,  that  potash  and  soda  are  only 

to  be  procured  by  the  rapid  combustion  of  the  alkaline 
metals,  or  by  the  after  application  of  a  red-heat ;  and  that  per- 
oxides are  formed  when  the  combustion  is  feeble  either  in 
JBJgan.gw.nr  aamnoa  air.    Messrs,  Gay-Lussac  and  The- 

nard 


ON  rae  hatoik  or  fotaoiom  uta  iodium.  $f 

hmtA  first  distinctly   pointed  out   thr  nature  oF  these  per- 

exidct,  and  described  thrir  properties.     Accordinfr  to  their 

■taieraenl,  the  peroxide  of  potassium  contmint  thl«e  timet 

the  quantity  of  oxit^n  that  exists  irk  potash,  and  the  per«  < 

oixidc  of  sodium  !iulf  ai  much  more  as  exists  in  sod»*.  These 

nxides   hare   nl^o  been   exuroiiied    by    Mr,    Uavy,   and    the 

generul  results  of  his  expeniuenls  are  cooformatilr  to  those 

of  ill e  French  cliemistti. 

Mevsrs.  Guy-Lu-uuc   aitd  ThenuTd,   using  the  same  test  Triikof  ike 
M  Mr.  Davy  liiid  before  applied  to  their  hypothesis,  nwkinj  "  wS'rf'i*. 
C«IIi|Hira(iv«  trials  of  l)ie   >aluraliiig  powers  of  the  allutis  «llnlk. 
fanned   from  the  nieluU  uud  of  the  common  hidrales,  were 
«Mi*inccd,  thai   potussium  aud  sodium  are  not  hidrurets; 
Wkd  cooseijuently  they  adopted  Mr.  Davy's  opinion,  tlist 
Ibey  are  siniple  bodie»t- 

Mr.  Murra)  controverts  this  opinion  in  his  paper,  published 
M  the  last  number  of  your  Journal :  Finding  that  potash 
Ima  itie  combustion  of  porauiuin,  has  much  the  same  sa* 
tarvtiitg  povrer  as  hidrule  of  potash,  he  infers*  that  the 
«el«1sar  tlie  lixed  alkalis  are  comiMUods  of  unknown  baaea 
■mI  hidrogen.  At  this  genitemao  docs  not  detcribc  the 
■•■net  ut  tihurb  he  fonued  his  potash;  there  is  every  rea- 
ina  to  conclude  it  must  have  been  by  combustion  in  the 
dnospberv,  in  which  case,  it  would  have  been  principallj 
^roude;  and  au  equul  weiifht  of  it  QMg^l  lohuveleas  sati»> 
jKling  power  than  un  equal  weij^ht  ofcoatmoD  potash.  Since* 
Ihiiil'nrr,  Mr.  Murray's  hypothesis  appears  to  be  ud- 
fcanded.  since  it  is  contradicted  by  the  ample  alatement  o( 
efesr  and  decisive  fucts  already  made,  I  shall  conclude 
vithout  euunining  the  specutationa  connected  with  it. 


I  am.  Sir,  with  great  respect, 

Yoai  bumble  tetnat, 
IjnAm,  March  Uih,  3.  OjlVY. 

IVII. 
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^m  •  MnBitcur,  3atj  5,  I8ID. 

^H       '|iAt  ihs  eod  of  thispapc'«ill  b«  fouoJ  ■  anlce  af  these  {eoiUwen's 

^B  fJnisWBiiali.  il  it  psnUsKeyarlof  IhslBMrtuw,  (uUiituiin  ihalf^ 

^K^lm  ltt*t/ij  n^sned  to. 

H^  fjriraci 


Mt 


■nsMT  raoK  VBB  ifoiiitm. 


«h«  tikalit 
tcMi. 


'  J 


laiiimi^. 


Qiintity  of 
water  in  ibe 
alkalii  exf- 


SJtirMfiJirm  ike  Mmduur  qfjufy  ike  5tA»  1810,  refnrfd  f 
.  m  tkepretiding  p^per*    Tr4mdai$d  from  ihf  fremh  kf 
T.O.C. 

J  HESE  oxides  [the  peroxides]  present  with  some  acid 
gasses  phenomena  worthy  of  attention.  Messm.  Gay^ 
Lossac  and  Theoard  observed^  that  with  carbonic  acid  gaa 
the  resullK  were,  an  alkaline  carbonate  and  an  eTotution  of 
oxigen  j^as :  that  with  Milphnrotis  gas  and  oxide  of  potaa-* 
slum  a  sulphate  and  oxi^en  were  obtained;  and  that  with' 
this  gas  and  oxide  of  sodium  the  produce  was  only  a  great 
deal' of  suhphate  and  a  little  sulphuret:  that  not  the  slight-* 
est  trace  of  moisture  was  given  out  in  any  case;  and  that  the 
weight  of  the  products  obtained  corresponded  precisely  to 
thbseof  the  oxide  employed  and  the  acid  absorbed:  Now 
ssiu  the  combat^tion  of  potassium  and  of  sodium  nothing  ia 
erolved,  or  no  volatile  product  formed  ;  we  perceive,  that^  if 
these  metals  be  hydrurets,  it  is  a  necessary  consequence, 
that  the  sulphates  and  carbonates  of  potash  and  soda,  and 
no  doobt  all  the  salts  that  have  these  alcalis  for  their  base, 
contain  as  much  water,  as  the  hidrogen  of  these  hidrureta 
csn  form  by  combining  with  oxigen,  and  that  they  retain  it 
at  a  very  high  temperature ;  which  is  possible,  but  which 
nothing  has  hirherfo  proved,  11'  it  were  so,  a  farther  conse* 
quence  would  be,  that  potash  and  Koda  contain  much  more 
water,  than  Messrs.  d*Arcet  and  Berthollet  admit  in  them: 
Jbr  thrse  alkalis  would  contain  not  only  the  water  which  ia 
extricated  on  combining  them  with  acids,  but  likewift;  that 
which  the  fait  form.ed  is  capable  of  retaining.  It  was  of 
fome  use  to  determine  directly  the  first  of  these  two  quan* 
titles  of  water;  and  this  Messrs.  Gay-Lussac  and  Thenard 
have  done.  For  this  purpose  they  converted  iotp  alkali, 
gradually  and  by  means  of  humid  air,  feveral  grammes  of 
potassium  and  sodium,  and  saturated  them  with  sulphuric 
acid  diluted  with  water*  On  the  other  hand,  having:  eui- 
ploytd  the  same  acid  to  saturate  pure  potash  and  soda  that 

had  been  heated  red  hot;  and  having  taken  ap  account,  ia 

.         "if 

^U  the  latarationa,  of  the  acid  employed,  as  irell  as  of  the 

matal 


I 


cm  THt  VATiiEC  or  oxixukunc  qas?  §jl 

mcCiI  Of  alksli  etii{itoje4  alsof  It  war  eagy  for  tfiem  to  de^ 

dooe  the  consequence  they  sought.    Thos  they  Ibhoi);  that 

IM  parts  of  potash  contain  W  of  water,  and  that  100  of  sodi 

contain  94»  aopposing  potasslnm  and  sodifiiD  to  'be  simpta 

sobstanoef.    They  have  even  TcrilSed  this  quantity  of  water   ' 

with  respect  to  soda,  by  treating  over  mcrCury  in  a  conred 

jar  a  given  quantity  with  a  quantity,  also  given,  of  dry  - 

carbonic  acid  gas.    The  soda  was  placed  on  a  small  platCoif       i, -«.&  ..  4 

platina,  and  gave  out  so  much  water  the  moment  the  tem* 

pcrature  was  raised,  that  this  water  trickled*  in  abundance^ 

down  the  sides  of  the  jar.    We  can  even  by  these  meauF,  of 

by  solphurons  acid  gas,  render  the  water  sensible  in '2  ttiiU 

Kg.  [0«09  of  a  grain]  of  soda  or  of  potash.'* 


1^^ 
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VI. 

On  ike  Naturt  of  Orimuriatie  GaSf  la  rtpfy  to  Mr.  MuaRAT«^ 

Bjf  Mr.  John  Datt.  ) 

■    « 


To  Mr.  NICHOLSON. 
SIR, 


M: 


R.  Murray,  in  his  answer  to  the  remarks  which  I  ven*  Mr.  Morrsv 
tored  to  make  an  his  former  paper,  appears  principally  j^-^n»»«J«"  Mr. 
siroos  of  showing,  that  what  my  brother,    Mr.  Davy,  has  a«  hypothec 
advanced  as  a  theory  respecting  oximuriatic  gas,  is  strictly  ^^c^* 
an  h}pothesi8.     The  couclufiveness  therefore  of  Mr.  Mur* 
ray's  answer  depends  on  his  success  in  proving  Mr.  Davy's 
views  hypothetical ;  if  he  fails  in  this  respect,  he  fails  alto* 
gether,  and  the  old  hypothesis  loses  its  asserted  claims  to 
attention* 

Mr.  Murray  first  affirms,  that  Mr.  Davy's  theory  is  ^^^gy^^^^^ 
a. simple  expression  of  facts,  as  I  have  represented  it;  thatfi«u 
it  is  not  a  fact,  that  muriatic  acid  gas  is  a  compound  of 
oximuriatic  gas  and  hidrogen,  but  an  inference;  and  that 
the  compositions  of  all  the  oximoriates  are  similar  infer- 
ences. This  1  cannot  admit.  In  the  formation  of  muriatic 
acid  gas,  no  substances,  but  those  just  mentioned,  are  con* 
earned  i  tj^t  weight  of  the  compound  is  the  exact  weight 

of 


«o»  nil  WATPW  s«  •xfwiMfT^fi  M 

9f  tb^  two  gtijiet  eropla^ e4-!-ootbiDg  ponderable  eicq^  f 
iporiotic  ;|cid  gi$  cpupequently  it  not  inferred*  bot  if  imt 
ipedi^tely  perceived  to  be*  e  coa pound  of  o«iinuri»tic  ftt 
•pd  bidrogen,  end  ell  other  ctses  are  analogous. 

Mr.MimTli  M r.  Mornij,  to  cpOTince  roe  of  the  erroor  of  which  h^ 
JJ^J^^^^  eonceived  me  guilty,  respecting  the  nature  of  Mr,  Qavy'a 
biMtion  of  09-  thtory,  has  recourse  to  pArticular  instances  to  illustrate  Ut 
n^lL^te^ ffgument.  He  says :  «  I  combine  o^ide  of  «iercory  aiid 
icU.  muriatic  add,  and  form  calomel,  I  conclude  therefore,  that 

'  calomel  is  a  compound  of  oxide  of  mercury  and  muriatieN 
acid.  I  combine  muriatic  acid  and  i)otaBh,  and  by  disair, 
pation  of  the  water  I  obtain  a  solid  product*  which  I  con* 
rider  as  a  coroponnd  of  the  muriatic  acid  and  potash*  and 
I  peTcei?e  in  these  conclusions  no  supposition,  but  a  simple 
cxpressioa  of  fiusts.'*  If  Mr.  Murray  can  combine  oxido 
pt  mercury  arid  muriatic  acid,  and  form  calomel,  1  have 
no  objection  to  his  conclusions;  if  the  above  is  a  simple 
expressioi*  of  facts,  the  theory  which  expresses  those  faeta 
must  bf  correct.  But  I  have  not  been  able  to  witness  such 
ficts.  I  have  found,  that,  when  muriatic  acid  gas  is  ad« 
fliitted  into  an  exhausted  retort,  contMiniog  red  precipit^, 
corrosivfti  sublimate,  and  not  calt>me1,  is  formed  ;  that  water 
in  plenty  is  simqltaneouslv  produced  ;  apd  that  much  heat 
it  generated,  sufficient  indeed,  when  the  experiment  ia 
made  on  a  pretty  large  spale,  to  revive  some  mercury  bj 
the  expulsion  of  its  o^igen.  Mr.  Murray,  not  attending  tm 
all  the  phenomena,  hat  formed  a  fals<;  theory.  Stahl,  tinUing 
sulphur  produced  by  heating  charciMil  with  8i|l(ihuric  acidf 
assertjed,  that  sulphur  is  a  compound  of  sulphuric  acid  and 
phlogiston;  and  Mr.  Murray,  kaowiiig  that  differeut  me* 
tallic  pomponnds  may  be  procur^id  by  treating  ditferent 
eixides  with  muriatic  acid,  asserts,  that  these  compounds 
.  conrist  of  aiariattc  acid  and  metallic  oxides.  In  StuhFa 
finnoqs  e^^perinnent,  carbonic  acid  gas,  not  being  then  dis- 
povered*  esca|>ed  his  notice ;  but  the  same  cannot  be  said- 
p{  wa^r,  ifhich  Mr.  Murray  has  thus  neglected.  The 
preceding  illustration  of  Mr,  Murray  at  once  demonstr^tea 
the  real  diflierence  between  Mr.  Davy's  theory  and  the  old 
bypqthesis;  and  that  the  fcifmpf  iS|  as  I  have  represented  it^ 

a  simpit 


#  ^vple  exprepsioii  of  fiictp,  ml  tbf  latter  a. term  ti  Mpr 
poMtioot*  * 

I.«hfil][«Udioii4y  ay^d  diacuarion  io  the  reouiiitiag  i^i^xX 
•f  thb  paper :  it  it  my  inteption  to  amfint  mycelf  to  f«cts» 
vbich  tpaak  for  theilitelve«,  and  ar^  the  only  legitimate 
aappprta  of  a  theory. 

Mr*  Murray  asserts,  that  Mr*  Davy  is  obliged  to  jup?  V>ter  ^r^ 
poify  ibat  water  is  prodqced  in  the  cpmmoo  laode  of  mak-  oidteoTSiii^ 
\o^  •kiiaoriatic  gas  from  moriatic  acid,  by  meaos  of  the  ganete  it  lim. 
black  oaid^  of  manganesfu    Mr.  Davy  has  ascertained  the  ^^^J^^*^ 
fa/etf  that  oyimunatic  gas  and  water  are  produced^  wheq 
black  oxide  of  manganese  is  heated  in  muriatic  acid  ^;^ 

Mr.  M array  imagines  a  great  intricacy  ia  some  parts  of  Mr.  Payr> 
Mr,  Davy*8  theory,  which  does  not  really  belong  to  it;  iot  ^^^7J^^^ 
theor^f »  being  an  expression  of.  facts,  mast  be  as  simple  as  1^.  latmif 
the  fiicts  themselves.    Mr.  Murray,  for  instance,  cooceivea,  '"PP^*^** 
I    that,  iQ  the  solution  of  muriate  of  potash,  in  water,  walea 
[    is  docom|>osed ;  and  that  it  is  recomposed  at  the  momenl 

of  its  expulsion  by  heat    These  are  conjcctureeu    Ii|  Mr«       ,  ^ 

Davy's  theory,  fused  muriate  of  potasli,  I  c»nceivfw  is  a 
I    compound  of  oximuriatic  acid  and  potassium;  and  the  so* 
Intion  of  muriate  of  potash  is^a  compound  of  oximuriatic 
''  acid,  potassium,  oxigen,  and  hidrogen.     The  mutual  de- 
composition of  nitrate  of  mercury  and  common  salt  is  ano- 
iher  supposed  complicated  instance  pointed  out  by  Mr^ 
Murray.    It  is  this  gentleman  who  imagines  the  changea 
^    complicated.     The  facts  are  merely  these :  sodium  surren* 
^  ders  its  oximuriatic  acid  to  the  mercury,  and  receives  itt 
^  return  its  oxigen  and  nitric  acid,  and  thus  calomel  and  nW 
tiate  of  soda  are  very  simply  formed. 

Mr.  Murray  seems  to  consider  every  thing  anomalous,  Thiags  not  ss- 
that  ia  t>ot  accounted  for ;  thus  the  want  of  action  between  ^^2|||L  uuH^ 
charcoal  and  oximuriatic  gas  is  in  his  opinion  an  anomaly  Umis. 
in  Mr.  Davy's  theory.     Can  Mr.  Murray  account  for  the 
want  of  action  between  charcoal  and  nitrogen,  and  between 
the  oietals  and  nitrogen  ?  and,  if  he  cannot,^  dofil^  he  coose- 
cjaently  consider  these  fact^  anomalous  ? 

Mr.  Murray  doubts  what  I  hare  alleged  to  be.&ct;  via,  Msroiiyde- 
that  the  eompositioB  of  muriatic  acid  gas  is  uniformly  the  ^'S^^J^^I^ 
same.    I  do  oot  pretend  to  account  for  the  results  of  Dr.  ana  fonns  c»» 

Henry's  w**« 


Hmrj^f  experiinciitei  on  which  he  resth  his  dmbts.    1  Imip« 

obserredy  that*  when  muriatic  acid  gas  is  left  hi  •  jar^iFer 

nercnry,  the  acid  will  alowly  'diftappear,  calomel  will  bo 

fomied,  and  at  length  nothing  but  hidrogan  will  remaiiu 

C^rtetctted         ^  ^^^  stated  in  my  firtt  paper  the  general  result,  thait 

kidiofon  and    carbonic  acid  is  not  formed,  when  dried  carhurettetf  hidrOi^ 

4a m^  fanr^ S^*^  ** detonated  orer  recently  boilt-d  roe  c.  ry  with  an  ex* 

■■timii  aril! I   eess  of  oximuriatic  gns.    Mr.  Murray  wishes  to  know  horn. 

I  ascertained  this  fact. — I  considered  the  precipitation  of 

charcoal,  and  no  cloudiness  being  produced  on  patting  tbo 

residoal  gas  through   lime-rwater,   sufficient  evidences  of. 

tbif. 

j)^tumdaa  of     ^'*  Murray  objects  to  the  mode  in  which  his  experinent 

ludiopo,  oxU  on  the  detonation  of  a  mixture  of  hidrogeo  gas,  oximtiriatic 

aaActrbook    ^**  ^^^  carbonic  oxide,  was  repeated,  and  is  not  satisfied 

with  the  results  which  are  in  opf>osition  to  his  own.     I  hato 

assisted  my  brother  in  again  makint;  this  experiment ;  Mr. 

Hatchett  and  Mr.  Brande  were  present*     A  mixture,  con* 

sisting  of  14*6  measures  of  oximuriatic  gas,  of  4  meararM- 

•f  bidrogen  gas,  and  of  10  meaAures  of  gaseous  oxide  of 

carbon,  was  inflamed  by  an  electric  spark  over  recently 

boiled  mercury;  a  condensation  of  half  a  roeusure  only  was 

produced  by   the  explosion.      Pure  ammoniacal  gas  waa 

added  in  excess,  and,  after  the  admission  of  water,  there 

venained   13  measures  of  unubsorbable  gas.     Eight  mea* 

aores  of  oxigen  being  introduced,  the  mixture  was  inflamed; 

there  was  a  diminution  eqnal  to  4  measures,  and  8   mea- 

sores  of  the  residue  were  absorbed  by  a  strong  solution  of 

l^otash^* 

>  Now  the  8  measures  of  carbonic  acid  gas  formed  indicate 
8  measures  of  residual  carbonic  oxide ;  and,  when  the  Com* 
mon  air  present  is  taken  into  account,  with  the  difficulty 

*  The  oiumoriatic  gat  was  procured  from  a  mixtvre  of  commom 
flilt,  black  oxide  of  maofpiiMe,  and  dilated  aalphiuric  acidj  the  |4 
measarea  employed  were  found  by  a  comparatiTc  trial  to  be  cootami* 
Bated  by  9  meaiures  of  common  air.  The  other  two  gassea  had  beea 
prcrionily  dried  by  potash.  11*5  measnrei  of  the  carbonic  oxide, 
detooated  with  18-5  of  oxigen,  were  immediately  diminished  to  19 ; 
and  by  agitation  with  a  strong  tolntion  of  potash,  tbert  was  a  Ihrtlitr 
diiaipation  prodnced  vqual  to  11  mcasiircs, 

•f 


0«  TBS  lUTirBK  or  OStlltt«I4TIC  flU.' 

tf  eSMinj;  (he  entire  nclusion  of  nioi-itnre,  no  k(uU 
tooro  MtMfaciflril)!  ranrluiivp,  ihat  no  earbnnic  acid  ma 
IbnnMJ,  ooottl  be  expected  :  onil  we  nbinioFd  a  limilar  re- 
nrit  i»i  ■iiother  experiment,  in  «hi<-h  we  employed  n  string 
mlotioii  of  potuiiK  initcad  of  ammuniacal  gas,  for  nbtorbin^ 
tfac  acid  trad  formed. 

I  mentionrd  in  a  note  to  my  former  paper  tlie  ilitirovery  CompnuMff 
HMdcby  Mr  Dtvy  of  a  euieous  com^ouut]  of  oxiniuriatic* 
gm  bimI  (raii>en.  I  ntated  the  method  of  prf«iiriiiK  it, 
Ifce  praperly  whirh  it  has  of  coovertiim  carlmnic  0»ide  inta 
artwnic  add.  Mr,  Mxrrs}'  appears  )o  ihink  vtry  IJf^htljr 
•f  tkis  compound.  But  J  idi,  utitiure  thi«  geiilleinBn, 
**  asiwithatandin^  il  is  pro-iired  {a-  he  justly  temarka) 
Ikaa  the  aame  iniiteriuls  an  oximiiriaiir  gap,  and  by  a  pro- 
MM  apparriitly  not  tnar-h  HiffTei^t  frnm  that  which  i« 
nnlly  emplow-d,"  thai  Mr.  Duty  hn«foand  it  to  potseta  luEinfalw 
Wiy  difTerrtti  properties.  Copper  leaf,  anienit',  und  the  |-rop«iM». 
cannton  meiuls,  for  instance,  tvKich  iiiKtHntly  iuflaine  in 
•Xtmunalic  ifaa.  remain  unlurnisheit  in  this  gug.  And. 
■hst  is  cxtmnrdinart-,  it  is  oiiifen  in  nnion  which  prevent* 
IIh moibtwiion  of  the  me'alf  frriin  litkint;  plure:  lor  when 


•  heal, 
B  tinnul.  The  decom]>o- 
>  rupiil.  (hat  it  produce!  a 
niity  IB  larije,  a  ditngeram 
rciiiiislaiice,  that  it  is  «t> 
,  and  even   of  li|{bt.   not- 


IIm  cwabinaiion  is  brokrn  by  mtrr 
tfMMiiHUirialic  e&«t  >«>  free,  uctH  i 
■tioa  lao  »t  this  gaa  by  heat  is  ao 
Imtd  explouDu  :  and,  if  the  q nan 
•DC:  «tiil  it  is  a  very  »iii^<ilar  ciri 
kmhed  with  the  evolution  of  hei 
wi'lwtMtMlinglliere  js  a  Tery  cousiileralile  iiicipaBe  of  volume. 
He-  Mivray  niuy  hu'e  reoiacked  the  diffirrence  of  colour 
b«tv««u  common  oximuriatic  ^^tis  and  the  gus  f.oiii  oximu- 
nate  of  poluit) ;  it  i^t  owing  to  mi  udmixiure  of  the  newlf 
diMorercil  gnu  When  tliia  (Fenllemun  leaniB,  that  the  pure 
ps  nidtaKui  about  liulf  ita  volur-e  of  oxi^en,  he  will  pr»- 
baWy  no  Innocr  doubt,  that  it  may  be  able  to  convert  cur- 
bonte  oxide  into  carLonic  acid  ;  ami  aiiice  orifm  united  to 
•xhnurialic  gns  deprives  the  latter  of  all  thonir  irnpertif*. 
which  it  waa  supiHiwd  to  owe  to  loosely  combined  oxigti), 
W  aid  probably  adopt  the  new  idea,  that  oximu^iaiic  ^ai 
nm  sitnplc  t>o(ly.  But  if  on  tht-  contrnry  he  should  still 
prefer  the  old  hjpoiheai*— the  consemience  ia  inivilable— 


..  •■ 


l|f  ni^  .irwwpt  fv  iROflitio  wd  Mug  %  •fpipilw  «f 

1  mm.  Sir,  with  grwt  rci|itct, 
-^  ^  Ywr  haabte  atrvnt^ 

J.  ©ATT,  ' 
VIL 


i^r  Jhiiifmlifor.  4pnH§i§:  iy  Wilmam  Cbavi,  JEi|».  ' 

To  Mr.  NICHOLBK)N. 
RRt 

ta    Al  C^rwyoidfat,  in  y««r  Jhwrwl  fbi  April,  kit  in  •  ' 

«^kTperei£*  pop'^  ^■^  ^  prodaetioQ  of  byptrozimiiritle  of  polash  kc:  * 

»Briat«  flf      ptiofeed  oot  sooio  erroort,  into  whicb  Mr.  Davj  hat  liiUtn»  * 

'■•■■*  in>oocoi|nting  for  the  formatioD  of  monatc  and  hyporooM  ' 

moriate  of  potaih  ;  alN>  retpectin^^  tha  fbnnattoo  of  nrariatia  ' 

of  ammooia  and  oside  of  tio»  on  the  addition  of  water  nndf  ' 

aounonia  to  tha  fnaing  liqoor  of  Libavioa. 

He  obaervea,  that,  **  when  the  oximoriatic  arid  coauo  ' 
ijiAo  eaataet  with  the  oxide  of  potamnni,  wa  moat  auppoaob 
that  part  of  it  from  •nperior  a€faiit7  displaces  pmi  of  thia 
onipan,  and  coasdMnas  with  the  potattium*'.    Ha  than  pro«   ' 
poaat  tha  foUowing  qneatioos  ^— ^*  How  shall  wo  in  tha  fiiift  ^ 
ylnoa  aeeovnt  for  this  partial  aetioa?    If  a  soperior  afiml(f 
pBoat  betweao  part  of  the  oKunnriatio  acid  and  part  of  tbo 
paJassinm ;  how  is  it,  that  it  does  not  subsiat  between  thn  * 
mhok?    How  is  it,  that  tha  whole  osigen  of  tha  potash  kl  * 
notast  %aa^  and  the  oonbinationoaDsist  of  moriato  of  polash  ' 
WaaM  (\mm  only?*'    In  answer  to  these  quostions;  it  may  beobaennsd^ 
F^'it^J^  that  there  are  many  phanomaaa  in  chemistry,  where  a  partial 
daoamposiibon  ooly  takm  place,  m  has  been  noticad  and 

asplaini4  IV  BeillmUet  m  hiaChoaM0d  SMii^ 

His 


on  TBK  KTPMCXtllVIUATK  or  POTitXt  AM 

Hiaheit  qimti»iii  arc  : — "  But  what  becomes  of  .that  poiw  Finlia  ^u^ 
tkta  of  oxigen  which  i*  lihprBied  ?     Don  it  unite  with  the  *'""'■ 
j  rawwi/wlcrr  of  the  oxtniunmiir  Rci<l,  and  do  Dnited,  di>  ihey 
loMnbiDcwith  the  mnftiQint;  *xitte  of  poiaMium?  or,  is  it 
'  um«te<i  by  the  already  Mturaifd  <ui.lti,  and  that  too  in  the 
Fice  or  a  supc'ior  afSaity  /"     Accordiiif^  tn  the  ^xpUnation  An^we 
•  Inch   ha*   been  given   by  Mr.  Davy,  theie  olijeetioua  cer-  '"Pp* 
lainlj  prtaent  thtfiUMflvea ;  but  if  we  agree  with  Mr.  Mur-  „  „ntu 
rajr*,  that  polasaiuia   is  the  basis  uf  I  lie  alkali  united  with'*>^"*(^ 
hidrogcB,  •  circumstance  which  I  think  t.at  able  cheiaist 
has  proved  from  the  exiieriments  he  has  made,  and  frooa  those 
of  GMy-Lnsasc  and  Thenard,  they  aiv  in  a  great  mrafiure  r«- 
moved.     When  hidroKen  unites  by  ombnAtion  with  oxigen, 
the    product  which  is  obtained  is  invariably   wuter,  which 
Mr.  OaTy  suppose!!  lobe  the  union  of  these  ga^ses  in  atieu- 
traliced  state.     Hence  as  the  union  of  potatwum  with  uxi* 
gCB  is  always  attended  with  combustion,  there  is  great  ptt^      .^,.. 
htbMty,  thiit  the   hidraf(en  of  the  potassium  unites  with 
axi^a  and  toTma  wuter,  and  we  obtain,  instead  of  an  oxide 
of    pol«>(iuni,  94   has   been  supposed,  a  hydrate;   or  pure 
tiksti    IS  the   unkiiuwn   base  combined   with  water.     That 
thia  IB  the  c«se  is  also   probable,  from  the  very  strong  afe> 
b»cti«n   alksh    hab   for   ita    water  of  cr}-iiliilliEatian,   I'roia 
wlHcb  both  Mr.  Davy  and   Mr.  BerthoHet  say  it  cannot  be 
nictrely  freed  at  a  very  hi^h  ti^mpcraturt; :  alter  it  liua  ben 
freed  fnim  ihe  water  it  holds  in  ituiierabuiHlance,  1  would 
nppoae.  it  then  rer)i)tre»  the  aid  of  a  chemicitL  a^ent,  pow-       *,» 
crftil  enoneh  In  ducoinpoM!  the  ffater   it  still   retain*,   thiM 
liberating  the  oxiprn,  whilst  the  hidrn^en  remains  ttnited  tfr 
tfaa  nfiknown  base,  forming  potassium.     Attain,  asoximnri* 
Ric  icid  Can  unite  with   water,  it   requires  no  twiaiioft  of 
theory  to  aupposfr,  that  the  hyperoKiniariate  of  potash  is  w 
tripk  compontid  cons  atinjr  of  oximuriatic  acid,  water.  »aA 
thevnkoaw'i  Iwse,  havmi;,  perhaps,  by  the  combined  affiuitf 
tf  the  wuifT  and  this  base  an  exress  of  oxiiouriutir  arid, 
n»4  of  eourM  no  evolution  of  t-"  would  iak<-  place.     Thfa> 
optnion  mi^ht   be  extended   a   litllr  iarlher.  and  we  mayi,  1 
■eoeoBt  f«r  the  diseMg«t(emeut  of-oxi^n  rrotn  die  fafpefoi 

*  Sa«  Mr.  Uanaj'S  psticr.  Number  tor  Aptil. 


«n  TIB  HTF»aXlNORUTl  «V  roTllIt^ 

ttxiauriatvof  pntaih  upon  the  applitatron  of  heat,  by  tlie 
emntiined  nfliaily  of  the  unkiionn  bue  uod  oximuriatic  acid 
for  hide  K'  '  b«ti>K *'»''^'''('  *"  overcome,  by  the  aid  of  heat, 
the  affiiiiiy  of  the  oxicFti  far  th«  hidfoi^en,  which  oeither  of 
Hicrn  <'»n  etfe- 1  separaiely. 

Mh  next  olnrrva(ir»i  i^,  that,  as  muriate  of  potaih  ii  mi 

■■^1^^  comijound  of  iti'irintic  acid  and  potiioh.  "  We  mutt  now 
sop[K>«e,  llm(,  when  the  nximitnatic  acid  first  enters  the 
•olulidti  of  piitxsh,  pari  of  it  attracta  trotu  the  water  of  th« 
•olotion,  H  portion  of  hidro^en;  and,  being  thus  rhan^ed 
to  mnriatic  acid,  combiner  with  the  pota^ih  to  form  muriuie 
of  potath.  Theo^ii^en  thus  liberated  unites  to  the  other 
psrtioD  of  the  oxiniuiintic  Hcid  and  the  hyperoxi muriate  of 
potash  b  formed,"  whirh,  he  says,  is  a  direct  cantradiciion 
to  the  theory  advanced  to  account  for  the  liberadon  of  oxi-> 
muriatic  acid  in  the  retort. 

•vtuKtotbt  Toaceount  for  the  formntioB  of  the  muriate  of  poln^hr' 
^'  there  can  be  no  occasion  to  hn»e  recourse  to  the  decompoiti^ 
tion  of  I  he  water ;  for,  an  muriatic  acid  is  extremely  volatile, 
aud  ati  the  Action  of  the  oxide  of  man^nese  is  not  iuKtanta-^ 
neouBi  it  is  evident,  that  part  of  the  marintie  acid  will  rite 
and  pass  over  with  the  oxiuiuriatie  acid,  particuluriy  tp  tb«T 
first  Htagca  of  the  process,  and  tieuce  we  find  both  the  mu>' 
riate  and  o^imuriHte  of  potash. 


*p 


Ibf ^irigttt*^.  B<ipp»Aig  the  ^cmm^mifmm  oiTtto  _ 
lUr'Hi  th«  iirel  intbincc  io  take  place  Mcoi^ing  to  Mr. 
JD»vy>  «ici^»-then,  ih.tht  seoond^  the  lOxiiDttriatic  acid 
ia  attracted  from  the  tin  by  the  ammotiia,  at  the  same  titoc 
at«tifaicl8,  in  jta.tarOv  thebidrogeo  of  the  water;  and  at  bjr 
Ae  MracCifMi  of  tHe  aoimenia  the  afinitj  between  the  osu« 
OMlliatic  Jicid  and  tih-  ia  weakened,  the-  tin  by  this  being' 
^wkblad  to  attract  the  oxigCn  of  the  water,  and  the  oximnri- 
Alic  add  attracting,  ^chidrogen,  the  water  ii  decoroposedt 
•ad  th«  oxide  of  tia  and  naanatc  of  ammiooia  are  formed*    • 

Iam»Sir, 

.    Your  humble  servant, 

Edmburgk,  April  ikiQtl^,  W.  CKANE. 

1811. 


YIII. 

.'■■■■  .         ■ , 

SjtperimenU  on  Aikmii^t  .a  new  Mtfttral /ram  Greenimd^ 
iy  T»6UA9  THOMaoir,  Jf.  i>.  F.  K.  S.  E.  FeUow  ^ihM 
Impetiai  CkirurgO'Meditai  Aeudemy  of  Peiersburgh.^ 

^/\BOUT  three  yean  ago,  a  Danish. vetself  was  brought  Colloctioa  of 
iato  Leith  aa  a  prize.     Amoag  other  articles^  she  contained  "^"f^  ^  * 


•  siaaU  collectioD  of  a^inerali,  which  were  purchased  by 
Thoosaa  Allan,  Esq*,  and.  Colonel  Imrie,  both  membarf  of 
thia  aocifty.  The  country  from  which  these  minerals  had 
bfco  brought  waa  not  known'  for  certain ;  but  as  the  cotlec- 
tioa  abounded  in  cryolite,  it  was  conjectured,  with  very  con* 
siderable  probability,  that  they  had  been  collected  in  Green-* 
land. 

Among  the  remarkable  minerals  in  this  collection  there  One  of  thsie 
u  one,  which,  from  its  correspondence  with  gadolinite,  ■•  ^ EJIstiJ**  ^ 
described  ia  the  different  mineralogical  works,  particularly 
attracted  the  attention  of  Mr.  Allan.    Confirmed  in  the 
idea  of  its  being  a  variety  of  that  mineral  by  the  opiuiop  of 

*  From  tho  Trsntacttoni  of  the  Royal  Society  of  Edinburfh. 
f  Der  Fnihiiag,  Captain  Jacob  Kotebon,  captured  on  het  paistge  fhAa 
IcslsaA  to  Copeahsfaa. 

Count 


4%  VfwnuMiti  mrmiMMni 

Goant  Bhwifwn  mi^uH  to  whm  «sfcrlmtkito  OMlf liip  0li 
WollMtoii,;  he  mt  'Mooed  t0  |;ift  the  deteritrtMif  i«AiM 
het  since  been  pobKihed  io  eprettsding  pert  ef  tiie  pfeMU 
volame*  Kv      f 

Aboat  e  yter  ego*  Mr.  Allelic  who  hes  gwetlyditlia^ 
goiflhed  himielf  by  hit  ardent  ceal  ibr  the  progreae  of  aaifc 
aenilogy  in  ell  its  branchet*  fofoared  no  with  teiBil  ipiwii 
nens  of  thii  carioiia  mie^ral,  and  requcited  no  to  dediifatt 
iti  compoaitton ; ''e  vequeitt  whieh  I  ftgrecd  to  with  ^loBBiivet 
because  i  oxpected  te  ebtain  freos  it  o  qeantity  of  jrfMi^  on 
earth  which  I  had  been  long  anxious  to  examine,  hut  had  not 
been  able  to  procure  a  sufficient  quantity  of  the  Swedish 
gadolihite  for  my  purpose.  The  object  of  this  paper  is  to 
communicate  the  result  of  my  ettperi^enti  to  thi  tfeo^ 
Society;  experiments  which  cannot  appear  with  ouch  pro* 
priety  any  where  as  in  their  transactions,  as  they  already 
contain  a  paper  by  Mr*  Af Ian  on  th^  tbln^iFal  in  ijtidif }(nf; 
DsKilpdoB  rf  Sectm  ]•  I  am  fortunately  enabled  to  give  a  fuller  and 
more  accurate  description  of  this  mineral  than  that  which 
fi^iA^ly  m^piat^;  Mr.  Altttif  havM'g  Abce  diai  thiie -<diSL 
Oo>»er^  sm  addfitioMal  ^uintity.^  it^  sittiOfi|(  wb«eb<  le* tiot 
only  foiknd  fr^heV  knd  hotter  chaniei^rised  firag^diefiti^  Sut 
also  some  entire  crystals.  In  its  composition  it  approacbea 
moat  A^arly  to  c^te;  hot  it  differs  froM  it  so  motlj  in  ita 
external  chariifctera,  thut  it  must  be  conrider^d  ai  i  di^tit^ct 
apeciea.  I  have  theri^fore  taken  the  liberty  tb'  fivi^  it  the 
name  of  Allnnite,  ki  honouY  of  Mn  Allsntiy  io  whom  loO  ire 
in  reality  indebted  for  the  discOV^W  c(f  itspieculiarixfltorev  ■ 

Allanit^  Oi^cun^  inassive  and  disiemrnated,  in  'vtt^go\mi 
mas^eflff  nfixM' with  black  mica  and  felspar;  also  cryitafHsed  ; 
the  i^r?eties  obserw^  are^ 

1.  A  four-sided  oblique  prisra»  measuring  117*  and  6^;"' ' 

^.  A*  si3t«iided  pristt,  acuminata  with  pyra'mMs  of  ibur 
stdest  set  on  thetw<>  adjoining  opposite  planes.  Th^slshAV 
ere  so  mintite  as  to  be  incapable  of  measurement.  But>'  ti 
nearly  astheejrecan  determine,  the  form  resembled  fig,'  1," 
]H.  II;  the  prism  of  which  has  two  right  angleij  and  four 
measuring  135**. 

dw  A  flat  prism^  with  the  acute  angle  of  63*  replaced  by 
plane,  and  terminated  by  an  aeiiminatiopy  haviag  threcf 

principal 


**  #: :        .       •  ■.    -   .     • 


^.^  ■  .  -  .    *^ 


. .  pracipfl  Atttfet  fet  oi^  ttie  knferkltrit  plMH»  «Hh  ^incfk" 
^  tWccolMMievic^Dnai  IM^andM*.    Of  tbii  iipccii|MD  «i - 
'  ^ngnripgift  ipWn  id  the  aonexed  plate,  6g>  S.       .     '  • 

Specific  gtmYily,  aocordiog  t9  my  experiacntiy  3-5i|t»' 
The  fpecimeo  appctn  to  be  oeeirly*  thovgh  not  abMialely, 
<  pttte.    TIn«  tuhttence*  howeirer»  it  to  ^rmj  much  mixed 
ulth  m?m,  that  no  reliance  cao  be  pieced  on  aoy  of  tho ' 
trinla  which  have  been  made.    Connt  Boumo&t  totprited ' 
al  the  low  specific  graTity  nuted  by  Mr.  Allan»  which  wae 
3^480*  broke  down  one  of  the  specimens  which  had  beea " 
aent  himt  in  order  to  procnre  the  sobstaoce  in  the  purest 
stale  possible*  and  the  result  of  foor  esperiments  was  aa 
isUowi»  4*001 

3-797 
3*654 
3*1 19 
In  a  subseqneot  eiperiment  of  Mr.  Allan*s»  he  ibnod  it 
*  3-G65«    From  these  it  appears,  that  the  substance  is  not  in  ' 
#  pure  state*    Its  colour  is  so  entirely  the  same  with  the  *^» 
■Ilea,  with  which  it  is  acrompanied,  that  it  is  only  hj  mecha-  " 
iiicnl  attrition  that  they  can  be  separated* 

Colour,  brownislnblack. 

External   lustre,    dol);  internal,  shining  and  resinous, 
slightly  ioclioiDg  to  metallic* 

Fracture,  small  conchoidaU 

Fragments,  indeterminate,  sbarp^gtd. 

Opake* 

Scoitiird  in  a  high  degrtfe.     Does  not  scratch  quarts  or 
felspar,  but  scratches  horubUodc  aod  crown  glass. 

Brittle. 

Easily  fhingible. 

Fowder,  dark  greenish*gray. 

Briore  the  blowpipe  it  frulhs,  end  melts  imper£r£iiy  iota 
a  brown  scoria. 

Gelatintttcs  in  nitric  acid.    In  a  strong  red  beat  it  loses 
3*98  per  ceal  of  lU  weight. 

&ef«  9*  Hy  tirst  experiments  were  made  on  the  supposi*  Experimcotf  ^ 
tion,  that  the  mineral  was  a  rariety  of  gadolinitet  nnd  ^^^^^^^^^^ 
pretty  much  in  the  style  of  those  previously  made  on  that 
substance  by  Ekeberg,  Klaprotb,  and  Vauquelin. 

t.  100  grains  of  the  mioeral,  previously  roduend  to  a  fine  fiiis, 

ToL.  XXIX.~Mat,  till.  h  p^wdKt 
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p«vd«r  in  an  sgBie  morfar,  nrre  ttigested  Tepeatcdly  vm  K 
l^d  butb  ill  inurialic  acid,  till  the  liquid  ceuied  to  have 
•ny  aiSiioDon  it.  The  uixjiHolvfd  r*wdue  was  mIicr,  mixed 
with  »oini;  fragments  ot*  mica.  When  heated  to  rediiMt,  it 
weighed  33-4  grains. 

a.  The  inurialic  acid  solution  was  evaporated  almost  te 
dryneis,  to  get  rid  of  llip  excesi  of  acid,  disBolved  in  a  lar^ e 
quantity  of  water,  niized  "ith  a  coiiAidenihle  exce^a  of  cae- 
boR^te  of  amraouia,  and  boikd  for  a  few  minuiee.  by  thia 
tr«stsient,  tb«  whole  conteuts  of  the  mineral  were  prei-i[H« 
'  t&tt^d  in  tli<> '-tatt^  of  a  yellowiab  powder,  whitrh  wa>  M-pii> 
rated  by  the  filtet,  aud  boiled,  nhile  Ktill  moisi,  in  poiasb' 
lie.  A  email  portion  of  it  only  was  ai-^oUed.  The  potnlk - 
lie  was  separated  from  the  undissolved  poriioii  by  Ihi:  tilire, 
tnd  mixed  with  a  aolution  of  aal  ammoniac,  by  means  of 
which  ■  white  powder  prenpitated  from  it.  This  white 
mttttTt  bt^iog  bteUd  to'redncMt  weighed  7'g  grains,  it' 
WW  4ip«(^  Vk  «ulpharic  acidi  but  3'y6  grains  refused  to 
ditwdv^  TIlM  portiea  pOMcssed  the  proparties  of  tilica.  - 
'TbcdiMobwdpartioD,  being  mixed  with  «  few  dropaof  >ul-  ' 
phatcofpotaxh,  shot  into  crystals  of  ulum.  It  was  therefor* 
aluminB,  and  amounted  to  4-14  gnins. 

&  Tbe  jellow  matter,  which  refused  to  dissolve  in  the 
potash  lie,  was  mixed  with  nitric  acid.  An  effervesceqco 
took  place,  but  the  liquid  remained  muddy,  lill  it  was  ex* 
posed  to  heat,  when  a  clear  reddi«h>brown  solution  was  ef- 
fected. This  solution  was  evaporated  to  dryness,  and  kept 
for.a  fiewKminutesiu  the  temperature  of  about  400*,  to  per* 
oxidise  the  iron,  aod  render  it  insoluble.  A  sufficient  quao-' 
tity  of  water  was  then  poured  on  it,  and  digested  on  it  foi; 
half  an  hour,  on  the  sand  bath.  The  whole  was  then 
thrown  apon  a  filter.  The  dark  red  matter,  which  re- 
tnaioed  ob  the  filter,  waa  drenched  io  oil,  and  heated  to  r^d- 
ness,  in  a  covered  crucible.  It  whs  then  black,  and  at- 
tracted by  the  magnet;  but  had  not  exactly  the  appear* 
anceof  oxide  of  iron,     [t  weighed  42*4  graii^s.  '' 

4.  The  liquid,  which  pasied  throngh  the  filter,  had  not 

t^  sweet  taste  which  I  expected,  but  a  slightly  bitter  one, 

siinilarlsa  weak  solution  of  nitrate  of  lime.     Hence  it  was 

elear,  that  no  jttria  was  present,  as  there  ought  to  have 

.    .  ^       -»  — ki'  V bbeir. 
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'|)e«,  had  the  mineral  coDtaioed  that  earth.  Tliis  liquid 
Jbciiif;  nixed  with  cBrbonMc  of  aiuiuonia,B  white  powder 
,pr«'t;ipitated,  wbk-h,  atleT  hciag  dried  in  a  red  heut,  vteigbcd 
^17  grains.  It  dissolve*)  in  udda  wilh  efierrescence ;  the 
polutloii  wa*  precipitaled  wlntc  by  axalate  of  Hiumouia,  but 
,Bot  by  pure  Hminouia.  When  dis&olvtd  iu  sulphuric  acid, 
liid  trvuporutcd  to  dryiies^i,  a  light  matter  remuined,  taste- 
le»«,  and  hardly  soluhle  in  water.  These  prcperties  indi- 
^te  Curbonace  of  lime.  Now,  17  greins  of  carbonate  of 
lime  are  equivalent  to  about  9-^  grains  of  lime. 

5.  Fruai  the  preceding  analysis,  supposing  it  accurate,  it  0< 
illowed,  that  the  mineral  waa  composed  of 

Silica, 371s 

Lime, 9-83 

Aiamina ..>.. 4>t4 

Osideof  iroD, 42-40 

Volatile  inaltar, • 3-90 


« 


4tnt  the  nppearanr-e  of  the  supposed  oxide  of  iron   indutvd  Theoxideci' 

le  to  Bu«pect,  that  it  did  not  consist  wholly  of  that  metal,  amlowi. 
t  thought  it  even  conceivable,  that  the  yttria.  which  the 
linerat  contained,  might  have  been  rendered  insoluble  bj 
ic  application  of  too  much  hi^at,  and  mi^ht  have  been 
concealed  by  the  iron,  with  which  it  was  mixed.  A  number 
•f  experimeots,  which  it  is  neeiiless  to  Kpecify,  soon  con- 
■iDCed  me,  thut,  beside  iron,  ihi're  was  likewise  unolhPr  sub- 
stance present,  which  possessed  properties  different  from 
ttsjr  that  I  had  been  in  the  habit  of  examining.  It  postess- 
w)  one  properly  at  least  in  common  with  yllrin;  its  sola- 
Son  in  acids  hud  a  sweet  taste  1  but  few  of  its  other  proper* 
liM  had  any  rcemblance  lo  those  which  the  chemist*,  to 
»bom  we  are  indebted  for  onr  knowledge  of  yttria,  hav« 
^rticiiUrised.  But  as  T  had  never  myself  made  any  expe> 
ttmmts  oil  yttria,  I  was  ralhef  at  a  loss  whut  coiiclu<iion 
•0  dr«w.  From  tl«»  uneerluinly  I  was  relieved  by  Mr. 
Alhat,  who  had  the  goudnesn  to  give  mc  a  imall  fragment  of 
E?  {ii(lqlta\te. 


jf  nriEHftNT*  OR   ALLIHITB. 

^  -  gidolinitt,  which  had  been    re<:eived    directly   from    Mr* 

Eheberg.  From  tliii  (  extrxcted  •!«>«  10  grain*  of  tttria; 
and  upon  caDi)jar)ng  its  propcrtin  with  those  of  the  sub- 
stance in  question,  I  fuiiiid  them  quite  different.  Con-  i 
vineed  by  these  eRperimenti,  ihat  the  mineral  contuiued  na 
yttria,  but  that  one  of  Its  constituenls  wsi  a  tubstance  with 
which  f  ttas  still  unacquHinied,  I  hiid  recourse  to  the  fol- 
lowini;  modeofanalysia,  in  order  to  obtain  thi*  iubilancc  in 
«  para  atito. 

^^1-^  ...  SmI.  III.  KlMgnHMoFthcmiDeral,  prenoasly^  red  need 
to  a  fine  powdcri -were  dtgmtad  in  hot  nitric  «cidi  till  nothiDj 

gg^,  ,  '  mwr  couU  be  distaived.  'Dm  undiaaolved  reudoe,  which 
wH  lilica,  itiized  «ith  tone  tcaln  of  micai  weighed,  after 
being  hafttad  t«  redona.  a£'4  gEkim. 

•aMtaf  iiw.  «•  The  nitric  af»d  lolulioQ  wan tranKtwrrot. .and  or*  li^t 
brown  cotoor.. .  When  atrpiigjy  cpnerotnted  bj  evapoi^tion* 
lo  get  rid  of  the  otccM  o(  acid,  and  tti  ^lAe  in  an  ape*  caj^ 
^ala.it.CMcreted  .in^.a  whitish  lolid  matter,  catia)«ting[ 
cbie0f.af  Rpftcryitala,DearljcolaurleM,  hnringonlf  a  alight 
tingt  of  yellow.  Theae  crystali,  being  left  expoied  to  the 
-nr,  became  .gTadnally  moiat,  but  did  not  •pcvdiiy  deli- 
quesce. The  whole  was  therefore  ditsolvcd  in  water,  and 
thtexceaa  of  acid,  which  was  still  prevent,  carefuHy  neii- 
,  traUaed  with  amaionia.  By  ihii  treatment  the  aolulion  ac- 
,  quired  »  much  deeper  browu  colour;  but  it  still  continued 
transparent.  Succinate  of  ammonia  waa  then  dropped  ia 
wilh  caution.  A  copioua  reddish-brown  precipitate  Teil, 
which  bdng  washed,  dried,  and  heated  to  redneoa  in  a 
covered  crucible,  weighed  35'4  grainii.  It  poAsesaed  all  tlw 
diaracters  of  black  oxide  of  iron.  For  it  waa  attracted  by 
the  naj^net,  completely  »oluble  in  mnriuiic  acid,  and  the 
aolutiop  was  uot  precipitated  by  oxalate  of  ammonia. 

AnMluf  piec^      3.  The  liquid  being  still  of  a  hrown  colour,  I  conceived 

jfajj^""""  '*  ^  **  ^  completely  free  from  iron.  On  this  acvounl,  aa 
Mdditioaal.  quantity  of  aucciuate  of  ammonia  waa  added,  i 
A  new  precipiiate  fell ;  but  instead  of  the  dark  reddislw 
brown  colour,  which  charade  rise*  tucciuateof  iron,  it  had  a 
beautiful  fle»h-red  colour,  wliich  it  retained  after  being 
dried  in  the  open  air.,  W  ben  heated  to  redness  in  a  corered 
crucible. 
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crocitte,  ii  became  hlark,  and  had  «nic  resemblance  to 
gunpoivder.     It  w«ig)i<'d  " 


n  Kiibitaoce  altracti 
t  of  its  appraraace. 


my  peculiar  att«ntion>  in  con*  ' 
1  found   it  to  poaseas  the  fol-  ' 


id  not  in  the  least  attractt^  by  the  l<^  ^taciM 
atoiDi,  which  were  easily   leparalcd 


It  sensibly  a< 


when 


4.TI 

•equeri 

a.  It  was  tasleli 
oiHffnet,  except  i 
from  the  rptt. 

6.  It  was  iiiaaluble  in  water,  and  ni 
boiled  in  sulphuric,  nitric,  muriatic,  or  iiitro-nuirialic  arid. 

e.  Before  the  blowpipe  it  melted  with  bflrax  and  micro- 
cosmic  salt,  mid  formrd  with  liolh  a  colourlen  bend.  With 
CMfbooate  of  t.oda  it  lormed  a  dark-rrd  opolce  Lead. 

d.  When  heated  to  redness  wiih  polnsh,  and  digested  ia 
stater,  ^nuff-colouied  florks  remained  undiscolved,  which 
gradually  subitded  to  the  bnltom.  The  liquid  being 
rated,  and  ,eKBi(iined,  was  found  I 
'  |K>laih.  When  muriatic  acid  was 
coloured  flocks,  a  slight  effervescent 
Itcat  waa  applied,  the  whole  disvol 
'tratiaparent,  nud  nf  a  yellow  coloi 
prreu.     When    evuporated   to   dryi 


contaia  nothing  biil 
poured  upon  the  innff- 
e  look  pluce.  and  when 
ed.  The  solution  was 
r,  with  a  sltgTit  tint  of 
ess,    to  get   rid    of  the 


•SCFSs  of  acid,  a  beautiful  )ellnw  matter  grsduHlly  srppt- 
tnted.  Water  boiled  upon  this  mailer  dissolved  the  whole. 
The  laste  of  the  solution  was  astringent,  with  a  shi^ht 
■leialhr  Pa>  nur,  by  no  means  unfileasant,  and  no  sweetneaa 
wa«  perctptible. 

e.  A  portion  of  the  blnck  powder  being  exposed  to  a  red 
ItMt  for  an  hour,  in  an  open  crucible,  bt-cume  reddish* 
'brown,  and  lost  somewhat  of  its  w^i^ht.  In  this  altered 
•tale,  it  was  soluble  by  means  of  heat,  thou((h  with  difG- 
ralty,  both  in  nitric  and  sulphoric  acids.  The  solutions 
had  ■  reddish- brow  II  colour,  a  slight  metallic  aatritigent 
ttr,  but  no  sweetness. 

/.  The  B«l(ition  of  this  matter  in  nitric  «nd  mnriattc  acid,  ActtoaoTi*. 
•hen  examined  by  reagents,  exhibited  the  following  pheno-  '^'^""^  *** 
Domena : 

threw  down  a  white  pre- 

ibaided;  readily  disaolved 

green. 


(I.)  With  prussisie  of  potash,  i 
cipitale  in  flocks.  It  soon  i 
in  tutrie  acid :  the  solution  w 


,     ^MtAl«  IVk  )6itrie  Bcid.  -  •        ••         •-'J  ' 

{      |8»)  Iiifosioa  of  not  gallt.    No  dpapge. 
(4)  (jfallW  acid.    No  cmoge.  * 
(5.)  Oxalate  ofamoionia. '  No  change. 
T^rate  of  potash.    No  change. 
Phosphate  of  boida,    N^<?hang«i. 
(S^)  tlydrosulphuiret  of  ammonial    Copious  blpck  ^^ckti 

JLiquor  remains  traosparent. 
(9.)  Arseniate  of  potash.     A  while  precipitate* 
(]d.)  PotasK    ••••• •  •  1       Copious  yellow-coloured 

CfltJ)  Carbonate  of  soda.  >  flocks;  readily  dissolfed  i^ 

(1^)  CarWnate  of  ammopia*  J.nitiic  acid. 


lacid/btic^'me  blacky  and  threw  down  a  black,  powdiei> 
wnidi  was  insoluble  in  suiphoricy  nitnc»  tnunatic»  njtro* 
munatic,  acetic*  and  phosphoric  acids/ in  every  temperii- 
*4pre»  wbether  these  acid»  were  concientrated  or  diluted. 

(i^jf  A'pWe^of  tiui  pot  into  the  nitnc  sbloiibn,  occasioned 
ilia  change. 

IVHl)  A  portion  being  enclosed  in  a  charcoal  crucible,  and 

Ifekposed  jTor  au  hour  to  the  heat  of  a  forge,  was  not  re-  ' 

duced  to  a  metallic  button,  nor  could  any  trace  of  it'  be 

detected  when  the  crucible  was  examined. 

liflie  proper-      Tnebe  properticb  were  all  that  the  bmall  quantity  of  the 

!r*u£!^  r  *    matter  iu  my  posbesbiou  enabled  me  tg  ascertain.     They  uo^ 
d  those  of  CO.     ,,,,  .    .-?  ^  ^  ''  .  > 

um,  eaui^ocally  point  out  a  metallic  oxide.     Upon  companng. 

tlubiD  with  the  properties  of  all  the  metallic  oxides  known,' 

t  notte  will  be  found  with  which  this  matter  exactly  agrees. 

C^um  is  the  metal,  thie  oxides  of  which  approach   th^ 

n^rest.     !^hie  qoloor  is  nearly  the  same,  and  both. are  pre* 

cipitated  whito  by  pruvsiate  of  potash,  succinate  of  ammonia, 

utwiiiijRns  and'  beoaoate  of  potash.     Sut.  in  other  respects,  the  two 

*"SWW^^T  #abstancea  differ  entirely.     Oxide  of  cerium  is  precipitat^ 

*^"    white  by  oxalate  of  ammouia  and  tartrate  of  potash;  our 

oxide,  is* not  precipitated  at  all:    O^ide  of  cerium  is  pre^^ 

cipiti^d  white  by  hydrosulphuret  of  ammonia;  while,  our 

oxide  is  precrpitated  bUck:   O^de  of  cerium  is  notprecipi* 

* *  '"'     toted 


I 
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hwd  hj-  line,  wMIe  our  oxide  ii  tbr««n  down  blaclc.  Therri 
are  other  diDerenc«>  bet«c«u  the  two,  but  those  which  1 
btvejost  mentioued  are  the  moit  itnkinif, 

Thne  prot>vriie>iDdiiyed  me   to  consider  the  subttBiicc  Suppoied  • 
which  I  b»d  oblniiied   Irom  ihe  Gre.<iilaud   mineral  db  il^  "'""n""!. 
tnide  of  ■  mctd  hithertu  noknawn ;  and  1  proposed  to  di^ 
tinguish  it  by  the  uAute  of  jii7iiyniuvi. 

In  tiif  e\|>triiiieiit«  above  detuiled,  1  had  expended  nlmoit  Juho&iwi. 
•II  the  oxide  <j(  junaniun  •"huh    I   bad  in   my  posseuion,  *^« 

taking  it  for  gruuttil,  thnt  1  uoiild  eunily  procure  more  of  it 
from  the  GreenlHiid  mineral.  But,  soon  Ahet,  I  was  io- 
formed  by  Mr.  Wullwtou,  to  whom  I  bad  sent  a  specimen 
of  the  mineral,  that  he  hud  not  been  able  to  obtain  any  of 
my  •apposed  jiinoninin  in  his  trials.  This  induced  me  to 
feprat  ibe  analysis  no  less  than  three  times,  end  in  neither 
c«*e  was  1  able  to  procu  re  any  more  of  the  substance,  whtoh  I 
described  above.  Thu^,  it  has  been  out  of  my  power,  to 
rerify  the  preceding  details,  Rnd  to  put  the  existence  of  • 
nrw  metal  in  the  mineral  beyond  doubt.  At  the  same  time 
1  may  be  allowed  to  say,  that  the  above  experiments  wer« 
Made  with  every  potsible  attention  on  my  part,  and  most  of 
tbem  were  repeated,  at  least  a  doieii  time^.     1  have  no  ■ 

doubt  foyBelfof their  uecuracy;  buttbink  thatlheexistenceof 
•  nvw  metal  can  harJty  be  admitted,  wiihont  stronger  proob 
tliaa  the  solitary  analysis  which  1  have  performed. 

5.  The  liquid,  I hu*  freed  from  iron  and  janonium,  was  A 1  amine. 
■upetMturated  with  pure  ommoniu.     A  grayish  «hite  gela- 
tinooa  matter  precipitated.     It  was  separated  by  tbe  filter, 

KDd  became  Kradually  darker  coloured  when  drying.  Tbi» 
mailer,  alter  beinf;  exposed  to  a  red  heat,  weighed  about  38 
paitu.  When  boiled  in  potash  lie,  4'l  grains  were  dii* 
a*lvcd,  of  a  substance  which,  separated  ia  the  usual  way, 
vxbibtted  the  properties  of  alumina. 

6.  Tbe  remaining   33'9  grains  were  again   dissolved  in  A"  <«W»» 
murialtc  ucid,   and  precipitated  by   pure  ammonia.     The 
prccipilatti  was  separated  by  the  liiter,  imd  allowed  to  dry 
■poutaneously  iu  the  open  air.     It  assumed  an  appearance 

very  much  resemblin)];  gum  anibio,  being  semiiraDsparent, 
and  of  a  brown  cnloor.  When  dried  upon  the  sand-bath, 
It  becKitw  very  dark  brown,  broke  with  a  vitreous  fractai«, 
and  still  retained  a  small  degree  of  transpateocy.  It  was 
taateleos. 


IS.  ianmihtim  w  luanmni; 

twWlHijIhH  griwy  Iwtwthrttt  urth.aoJ  — »gMily  redaitJ 
flBT|MHnl«r. '  It  tftrweJ  Hkutpbahci  Mtnc*  B>Bri«tic,  xnd 
•Mtic  kcida,  «ad  •  Mlatiea  of  itwM.  cfltetiadjia  Mcbbf 
-  maAt  oT  best,  tbMgh  dm  mMmbI  OMuderabfe  difficulty. 
'tncaolvtHHw  had  an  BtUciVy  and  riigbllf  nwc^ib  tMl«* 
Vk«)  cxHiniMd  by  reagCBl**  ibcy  Mtlnfaittd  ifat  fiill«iMig  ~ 
properties:  -  ,     : 

tmHikti^        (1.)  PruKiate  of  potash.     A  «hit«  preCipiUtc 
rMgaou,  f2.)   Oxalate  ol  ammonia.     A  nhiU  pTKipitUe, 

(3.)  Turtratt  of  potash.     A  white  precipitate. 
(4.)   Hydro»ult>hiiJtt  of  potash.     A  white  predlHtMe. 
(5.)   Phosphaie  of  soda.     A  white  prccipita-.e. 
(6.)   Arhemaic  of  potash.     A  uhitr  precipitate. 
'    (7.)  potash  and  its  carboniite.     A  whHe  precipJtatCt 
(S.)   Carbonate  of  aromonis.     A  wbite  prtnpitatCk  ■'' 

(g.)  Ammonia.     A  white  gelatiiioaa  precipitate. 
(to.)  A  plale  of  sine.     No  change. 

mtputi  In     >  Tbeae  propertiet  ibdieated  aside  of  ctttnia.    I  wm  thtn* 

I«»Mfc^  DiT«d»po«rftocoiMiderlhe»ub«UDCe  which  Ihedobtwped 

that  at  GC-      ^oxids  of  crviiiin.     But  on  perusing  the  accounta  of  thM 

*■>"»!  Habttance,  given  by  (he  celebrated   chemists  to  whose  U-^ 

txiurs  we  are  iaddited  for  our  knowledge  of  it,  there  were 

leveral  rircti  in  stances  bf  ambiguity  which  occnncd.     My 

powder  was  dissolved  in  acids  with  much  greater  difficnity 

than  appeared  to  be  the  c«e  with  oxide  of  ceriuin.     The 

fcoiour  of  my  oxide,  when  obtained  from  oxalate,  I^  es- 

penngit  to  a  red  bM,  waa  mncb  lighter,  and  mere  ibcKned 

tb  f  ellnw,  than  the  oxide  eTeerinm. 

^'  In  tfiia  nnccrtaialy,  Dr.  Wollaston,  lo  whom  I  con>maii>^ 

cated  my  difficnltiea,  ofierfd  te  send  me  down  ■  apecimen 

df  the  mineid  called  ceritf,  that  I  might  extract  from  it 

real  oxtde  of  cerium,  and  cMupare  my  oxide  with  it.     Tbil 

butftliew)a(hfier  I  thankfully  accepted '{  and  upon  conTparingtbe  pn^ 

S  ^icTK"^  ipertietof  my  oxide  with  those  of  oxide  of  cerium,  extracted 

wssprecwai.  ftvtnffW^rl "Mfp'lT^^tufi'edthatthey wereidentical.  The 

'"''  mora' 

■  *  inie  specimen  of  ewtta,  which  f  sitslficd,  w>*  to  much  m'aed  with 
aMMMttu^  (hat  the  statsamt  tt  the  rtiulis  wbkk  I  obiaiaad  cannat 


more  difleolt  UlMMitf  of  mine  wst  owhig  to  tbt  mclbod  t   > 
hid  employed  to  procare  it,  and  to  the  ftnmg  biM  to  wbkh 
I  had  fiil>jected  it;  whereat  the  oxide  of  cerittm  from  iserite 
had  been  examiDed  in  the  atato  of  carbonate. 

7.  1b  the  many  eaperiiaeuta  made  opoo  this  powder*  and 
■poo  OKide  of  cerium  ftom  oeritet  1  repeated  every  thing  that  ^ 
bad  been  eitabliahed  by  Berzelins  and  Hiainger,  Klaproth 
aod  Vanqodiiif  and  bad  an  opportunity  of  observing  many 
particvlan,  which  they  have  not  O'^ticed*  It  may  be  wordi 
while*  therefore^  witboot  repeating  the  details  of  tbeae. 
chemiata»  to  mention  a  lew  circomstances,  which  wiU  he 
feand  naefol  in  examining  this  hitherto  acaroe  oxide. 

o.  The  precipitato  occaaioiied  by  the  oxahite^of  ammonia 
ia  at  first  in.  white  flock%  not  unlike  that  of  muriate  of  ail« 
vcr»  but  it  soon  ^aiomea  a  palvefolent  form.    It  disaolvea  > 
readily  in  nttrk  ocid*  withoot  the  aasistanca  of  beat.    Tbo; 
same  remark  applies  to  the  precipitole  thrown«down  by  the 
tartrate  of  potasb*    But  tartrate  of  cerium  ia  much  move^ 
saloble  in  acids  than  tlie  oxalate^ 

A.    The  eolation  of  cerium  in  acetic  acid  ia  precipitated'. 
gray-jby  iafosjpn  of  nut-galls.    Cerium  ia  precipitated  likc« 
wise  by  the  same  reagent  from  other  acids,  pro\'ided  the  ao» 

r   lotion  contains  no  excess  of  acid.   This  fact  was  first  observed 

by  Dr  WoilastoOs  .who  communicated  it  to  me  last  earn* 

mer.     1  immediately  repeated  bis  experiments  with  sncoess* 

c  Cerittm  is  not  precipitated  from  its  solutions  in  adda 

^  by  a^filato  of  xiac.    In  some  cases,  indeed,  1  have  obtained . 
a  yeUiowish-red  powdert  which  was  thrown  down  very  slowly, 

^  But  it  proved,  on  examiDation,  to  consbt  alosost  entirely 
of  red  oxide  of  irop*  and  of  course  only  appepired  when  the 
tolntaoe  of  oeriem  ffraa  cimtaniina^ed  wi^h  ur9% 

to  of  mjtfh  ImpqpHacjf.   Tl^e  ip«cific  grmt'ity  of  the  ypecii^A  wu  4*  1 
I  Iboml  ic  composed  as  (bllows : 

A  white  fow^^9 1^^  ^7  miinatie  acid|  apd  prpsttoied  to  ^nlics,  47*$ 

Hed  oxide  of  ceriam 44* 

Iron  • • 4* 

Velatna  romtler   ^.    8* 

• r •••.•     V7 


^ 


«• 


tO(H>  ■ 

ft  Tb«' 


4  The  solutions  of  ctrjuna  ia  uids  Iiavb  mi  Mtangtnt.  * 
tnle,  wiih  a  perteiiuble  kweetne\s,  whicli,  however,  is  dif-.  ' 
ft:rei't  from  the  aveoUieu,.  which  nome  of  the  Mluiiocu  ill  * 
if«n  ID  Hcids  pm«ew.  ' 

c-  The  lu.uriiitc  itod  sulphate  of  ceriiuii  rettdily  cryst«1a 
Iia«;  but  I  could.  tu>t  succeed  m  obtdinio^cryKtu!!  ofoitntBi 

I       y.  The  beit  wa)-  of  Dbtaiuliit;  piira  oxide  of  oerimn  Ut.to 
IKtrciiiiUIe  tiie  (olutton    by  oiwilAtD  of  ammonia,  wash  th« 
prcuipiiBte  «M^U,  and.  expme  it  lo  a.  riyi  h^^t.     The  powdcf 
o^iUined   by  tbit  procesn  vit  alwujta  red:  but  it  rarir*  wy- 
mucb  ill  it9,Hh<u]«i>  and  in  its  beauly,  aicordinj^  to  circum* 
Uooces.     Thrs-powderalwHys  cvnt^iinb  carbonic  aciil. 
»      g.  I  cMMidwttw  fo4lov»in|;  a^  the  (NUMtiia)  chararteFs  aff 
~    ccmiivh     Theoolutian  haa  a  Bw^vt'aslmig^nt  tunte.     It  it*-  . 
precipitated  white  hy  pruasMte  af  potusb,  ovuUte  of  annvM 
CM,    tartrate  of  potush,    carbonate  of  potaHh,  carbonate  of> .( 
amtnfinia,  luicciiiaie  of  amrnoma,  lieusiatM  of  jjotaoli,   and)  ■ 
hydrosul pburet   of  atuiuonia.      The   precipitates  are  redit*- 
talvrd    by   ntlric    Of    muriatic   acids.     Ammonia  thraws  it 
down  in  gelatinMik  flockk.     Ziiic  dot*  not   pilecipitatv  it^ 
at  >». 

A.  TtifmhtlC'OKidcafvcrimD,  oeotisncd  byHiMngervDAi 
BerMlivK  and  denribcd  by  Vauqnclia. .  dM^  not  prcMnV^ 
itaclf'to  m«  in  any>of'iny  espOTrment*:  unlew  Ibe-whity 
Hooka  p«eci|Mtal«d  by  aoimonia  from  the  original  aoiatioii 
bb.coiUudeie<(-a»HfaM«'Oxid«.  Th«y  bccaine'bnMritttii.dt]'^ 
K^t  %adi  wbea  beat«d  to  radoewt,  were  certainly  ctntHiHgd* 
ial»  nd  oitidtg  - 

'As-eeritiDn  aawcU  to  iron,  ia  precipitated  by- incanatir'  , 
•f  amiDODia,  the preee<litig  method  of-Kp«nit)ng>'tlwtwtf* 
from  each  other  »aa  not  iiuevc^ptioDable.  According/, 
in  some  (ubBequent  analysei,  1  teparated  the  eeriuia  b/'  ; 
uteaas  of  oKalate  of  aiumoDia,  before  I  precipiuted  the' 
iron.  J  fouod,  that  the  proportiona  obtained  by  the-analytta 
above  described  nere  so  near  acctiracy,  that  no  material 
altertf  ion  i»  uece^Miry- 

ft^  The  liquid,  thus  freed  from  iroDt  alum<na,«ad-  ceriviB, 
ww^  oiized  «itb  carbonate  of  soda.  It  precipitated  a  quan- 
titjr-«f  Mrbonatc  of  lime,  which  amounted,  aa  before,  t« 


1 

|f(it  12  gfiia^  tadiciliiig^jHLgnubtof  lineb 

&ttm  the  pfpeediDg  ramlyM,  vbich  wu  repeated  do  lew-  -  ■•* 

■p  tbraf  liaicfi  •  differeat  method  beiog  employod  m- 

dh^  the  CMMtitooott  of.  ollooite  are  at  followa : 

8iBca '• • ••  35*4     ' 

Alomioa  ••»•• • 4;!         nrts. 

'  Chcidaof  iron  ^•••••f  ••<>•••••• «5*4 

]  Oxide  of  ceriom.    •  •  • r  ••••••%••••  •  33<q 

:  Volatiie matter. •• •••     4* 

«)j5t  thf;  7 ^iDs.of  jononiam,  bocaai^  I  opiy detecMd:  it. 
1^^  qpceiiqen .  of  allai}|f ^  This  e^cccm.  of.  w^ghf;  in.  thai 
W#^al'^°l^^^^j#,tO;hff,l^^<ffiM.  chiefly,  to  thei  earbooiiB. 
jjfjcM^fiJbfD^  ifitb  the  oxide  of  cerioiii»  irom  which  it.wae. 
iQ^TPPktelyfi^  hya.  r^:bea|.  I  have  reason  to  be*- 
||||^1fo^,that.tb^prop9rtipq^<rf;if«^  ftp  mnch  a»^^J^P^ 


•  i 


ngtmine.     For»  in  another  aoaljsisy  I'ob^piof4rOoly  ISjnted. 
Ifm^  |^;.>A  ^.^I'l^.Sf^gr^ps.^   Seme  of  the^erifim  wa» 
^inpa  jireppitatefi  ajong  wi^|i  it  in  the  preceding  analysin 
^th|if,iti  weight;  w^  apparently  increasef)* 

IX. 
^iMM  Oil  7%r«e  Poperf  q/  JHr.  Datt^    By  Mt9m. 

GAYrl4U^»4C  fl«^  THaX.ABJpr. 


^  t|ie  Ap^ltt  d«  CbijDf  |c  for  September,  la^t  ar^  tr^oslar  ^^  j^^^ 
jM  of  three,papeni  by  .Mr*  D^yy»  sent  to  Fraoce.  by  that  obfenPAtioot 
ji8kiiian*an!ie|itltled»  1,  Obsenratioi^s  op  .(he  Refe^rcbe^^'^j*^ 
r  lfee«ra.^Gay*LosMic  and  Tbeoard  relatjy/e  to.  the  Anul^  GayLumc 
•B   lamiehed  by  ammonia.      2.  Examination  of  some^ndTbrntti 
lKKmtk>iit  of  Mcy^nu,  Qay^LfUssac  and  Tbepard,op  ,t|]Le., 
^acta  mpecting  the  M^J^Is.  of  thp  Alkalis    3^.R^iy  tO; 

a  Abridffld  from  the  Aaiul.  deChim.  toU  LXXV,  b.  190. 

Meeirt* 


,• 


\ 


•tf  inn  MCTAu  or  vH  id&iill' 

MesiTi.  Gay-LiiMoc  and  Thensril'*  Ammpt  tn  th#  Ana1^ 
cat  Ktvi^rchni,  &c.  Tlip«e  are  followed  by  ObheiTHtinft 
oa  them  by  MeMrx.  Guy-Lnstac  und  Thi^nHrd,  *ome  ed 
tracts  from  whii'h  «i])  no  donbt  be  afvi-p*i(()le  to  0>l 
readers :  though  a  traiinlHlion  of  the  who)v  would  take  a| 
mncl)  loom  to  little  piir|Wi»c,  as  most  of  tlie  fact*  ha« 
conte  before  ibetn  io  ■  diflereiit  form.     The  fotlowiiigii  i| 

•  "  The  observations  about  to  be  read  are  divided  infe 
three  parts.  Vi'e  nhall  merely  reUte  oar  mode  of  tiri*iii| 
thing*,  supiiorting  it  by  rruiioiik,  vihich  we  believe  to  a 
preponderant.  If  by  accident  Hny  e]Li)re>i!iion&  escape  ta 
liable  to  be  misconstrued,  we  request  our  rtadtrt,  and  pa( 
ticu)ar)y  Mr.  Davy,  n«t  lo  do  thi*.  It  ia  onr  inIentto9 
vaqneetianabty,  to  combat  soine  uf  his  opinions,  becaOl 
we  do  not  alnays  thiuk  with  hiro  :  but  winle  we  comtit 
them  we  wish  to  emjiluy  the  lan^^unge  suited  to  troth,  »■> 
merit  the  e»leem  of  the  celebriited  chemist,  »hose  talein 
huve  justly  entitled  hiiu  to  that  of  all  Europe,  and  mar 
parlrcutarly  ours." 

On  the  first   head  these  <>;entleiiien  say;  **  we  have  d| 
._ — strated,  that  the  aniatiiain    of  iinimonia  ha*   no  acl'Mi 
•tM<ciBb«t>>e         ,  .  .  J  .■.■»■  ■ 

.  i  ._^  on  the  air,  or  on  snt|ihi]ric  acid  ;  and  tt  is  totuuy  iinpoeai 

ble,  that  it  should  cover  ituelf  in  the  open  air  with  a  wliit 
powder  •!  ««rboiiate  »f  Hininoui*."     And  again  : 

"  In  fine,  we  believe  we  have  fully  demonstnited,  tM 
the  ammoitiiiral  amalKatn  la  nalhing  but  a  coiopound  • 
mercury,  ammonia,  and  hidrogen:  for  Mr.  Davf  oppoM 
DOlhitig  tons,  bat  that  it  is  inipoii»ibie  to  dry  tbii  atnalgm 
thoroughly  •rilh  blotting  paper;  and  that  the  water,  whiel 
covbra  it*  combines  with  the  animoniuiD,  sod  reform*  up 
moDi*.  Bat  we  know  very  well,  that  it  is  difficult  m'A; 
tbesutface  of  this  amalgam  with  paper:  and  accordiu^ 
Tn-  take  only  the  centte,  after  having  cooled  it  to  zero  ^3^ 
to  tocrraie  its  cnusiatency ;  we  introduce  it  into  a  vierj  di; 
jar  with  very  dry  mercury ;  and  immediately  the  amalnn 
'd«coinpoang  gives  out  ammouiacal  and  hidrogen  ga*.  Cet 
tnuly  thi*  experiment  is  Duobjectionable. 

"  However,  as  thia  experiment  hn  not  convtoced  .  Mi 
Pavy ;  and  as  perhaps  he  will  tell  os,  that  there  is  a  littl 

witfl 


dw  TBS  mriLi  or  the  alkalii.  $| 

(which  however  cannot  be)  in  the  centre  of  this  aooaU 
we  will*  relate  another,  to  which'  we  think  he  cannot 
It  IB  QV  fbllows. 
**  After  having  made  a'  Hi|uid  amalgam  of  pomssium,  we  Experiiitt* 
poured  it  into  a  large  cupel  of  moistened  sal  ammoniac,  ^^^^  ^*^ 
Bod  obtatned  immediately,  by  the  process  for  which  we  are 
todebted  to" Mr.  Davy,  a  very  bulky  and  very  consistent 

I  GOOipound  of  potassium  and  ammoniacal  amalgam.    Then, 

'  kftving  removM  with  a  knife  all  the  upper  part,  we  took 
iMit  the  interior  parts  with  m  very  dry  iron  spoon,  and  iinme* 
vednrtely  put  them  into  a  tube  almost  full  of  mercury, 
wUcb  had  been  previously  boiled.  Aflterward,  having  closed 

I  Ckit  tube,  which  was  thus  filled  with  mercury  aiid  the  com« 
posnd  of  ammoniacal  amalgam  with  potassium,  with  a  very 

'  dry  atopple,  we  inverted  it  in  mercury  also  well  dried.  The 
■BMilgam  rose  above  the  mercury,  and  was  almost  imme* 

.  diiately  decomposed,  particularly  by  means  of  a  slight  agi- 

I  taticNu  But,  in  proportion  as  the  decomposition  went  on,  a 
pretty  considerable  quantity  of  gas  was  extricated  ;  and  this 
gms  was  always  found  to  be  a  mixture  of  ammoniacal  and  hi- 

I  drogen  gaM^  io  the  proportion  nearly  of  9t*5  to  1.  Now  will 
it  be  said,  that  the  mercury  or  our  vessels  were  humid  ?  We 

'can  prove  they  were  not;  for,  on  pouring  into  them  an 
amalgam  of  potassium,  instead  of  a  compound  of  potassium 
and  ammoniacal  amalgam,  no  gas  was  evolved.  Or  will  it 
be  said,  that  the  interior  of  the  ammoniacal  amalgam  with 
potassium  contained  a  small  quantity  of  water?  But  this 
la  impossible,  since  water  and  potassium  cannot  exist  to- 
jpether.  Or,  finally,  will  it  be  said,  that  we  could  not  ac- 
carately  remove  with  a  knife  the  external  portions  of  the 
COCDpooad  of  ammoniacal  amalgam  with  potassium  ?  But 
the  experiment  is  so  easily  performed,  that  it  can  never 
Ml. 

^  Thus  the  slightest  objection  cannot  be  made  to  this 
experiment,  and  it  must  be  conclusive,  even  in  the  eyes  of 
Mr.  Davy*  Besides,  the  result  is  easily  understood  :  it  is,  ITie  fesalt  e» 
Ae  potassium,  combining  with  a  very  lartje  quantity  of  P*'*°*^ 
mercory,  is  so  disseminated,  that  it  can  no  longer  act  with 
inflicient  force  on  the  ammonia  and  hidro^en  to  iinite 
Ibcm  i  -so  that  the  ammoniacal  amalgam  of  potassium  finds 

itself 


.1 

itwir  in  this  case  subjected  to  the  same  laws,  as  thmt  whid 
Is  formed  solely  of  mercury,  ammoiiiii,  and  hiHragJ 
and  wliich  cannot  exist,   except  under  the  electric  inH 

l.i|fcW»of  "  If  Mr.  Darj-  admit,  that  the  ammoniacal  «roalgBm| 
~'™''j?'?  a  compound  of  mercury,  ammonia,  and  hidrogtn,  he  nn 
admit  nisu  our  explanution  of  the  plienomeiia  exhibited  ■ 
its  formation,  or  of  the  caufc  of  its  being  five  or  six  tinij 
at  bulky  as  the  mercury  it  containn.  This  explapatioo  J 
perfectly  natural.  Id  r«ct,  since  the  hidrngen  and  "iBni 
nia  are  scarcely  more  condensed  in  this  amalgam,  than  tU 
are  in  the  state  of  gas,  which  is  proved  by  the  facility  wM 
which  they  escape  from  it,  they  cannot  hut  considerabl 
diniioUh  the  specific  gravity  of  the  mercury.  The  pf4 
perty  that  mercury  has  of  being  about  340D0  times  as  be«| 
as  hidrogen  ^br;  and  that  which  gold  has  of  losing  ■ 
lustre  and  ductility,  and  becoming  soluble  in  all  the  aci4|| 
by  ihe  addition  of  a  few  hundredths  of  ohigen  gas,  arefaol 
as  extraordinary,"  -i 

Under  the  ad  head  the  French  chpmisls  observe  :  ] 

SoMd  hjdrnret       "  Mr,  Davy  suys,  that  he  conld   never  sniceed   in   eovt 
•*  ?«<«»'«''''»■   biniug  hidro^en  gah  wllli  polsssium,  so  as  to  form  the   soft 
hydturet    of   potassium;   w)i>t.'h   we  made  known  in   1SO0 
No.  tU  4f  the  Moniteur,  tic;  and  on  the  preparKtios  • 
which  «r«  gave  Toine  fresh  information  in  Ho,  390  of  thi 
yir.  Dayj's  n- Biblitlhiqne  britatmique,\n  Sepiemher,  ISO^.    Heitaapatf 
■°""  that  in  our  experiment*  we  paid  no  attention  either  to  tly 

solution  of  pottMiom  in  hidrogen  gas;  a  solution,  wbii^ 
according  to  him,  DCcaaioning  probably  a  condensatioo.iP 
tbia  g«a>  night  have  led  us  into  an  errour ;  or  to  the  ra0a 
en^of  the  metal  on  glass;  or  to  the  circumstaucci  that 
frotn  bii  observatious,  very  small  quantities  of  air  or  wfttr 
give  rise  to  a  grayish  ponder,  similar  to  what  we  anaouno 
us  the  hydruret  of  [totiisslnm.  Onr  answer  to  all  thete  .ob 
■vrvation*  shall  be  very  simple.  Let  a  certain  quantity  ^ 
potassium,  as  was  said.  Bib.  brit.  No.  330,  p.  47i  and  « 
Very  dry  and  very  pure  hidrogen  gas,  be  heated  in  a  cgtVei 
glaE«  jar,  thoroughly  freed  from  air  and  water,  and  with'  jt 
CKtreinity  immersed  in  water,  the  tnercmy  will  won  be  >e«i 
tO'UMnd  r«|ndly  in  the  jar,  and  at  the  expiration  of  a  cer 

tail 


Inb  time  to  be  oeirly  ttiitioiiaiy.  At  this  period  Id  the 
t  retidumn  be  ifiMored,  end  Mip)MN«  it  to  be  eqiml, 
rnetuce,  te  two  tbirdi  of  the  votuOie  of  hidrogen  eai* 
fltftd^  it  will  be  eeoeluded,  that  one  third  of  the  bidrbgeii 
been  efatorbed  by  the  potAMiuiD.  And,  tn  feet,  it  nmy 
spelled  froBi  it  iiomediately.  by  heatiog  the  potMMOia 
dJBcieatly  iu  the  mme  j*r  in  which  the  ezperioieot  has 
Ikn  made,  and  which  it  then  foil  or  mercory. 

*'Thua  wo  find,  that  potaMiam  absorba  a  quantity  of 
liliOfi;cB,  which  it  equivalent  nearly  to  a  fourth  of  what  it  .^. 
^bn  ttnt  with  water.  We  have  reoeatc^d  this  experiaoeBt  m  .  . . 
gnat  noiober  of  times,  the  result  has  alwuys  been  the  saoie. 
B  is  certain  then,  that  a  solid  hydro  ret  of  potassium  exists. 
The  properties  of  this  hydruiet  may  be  seen  in  the  Bib.  kriu 
i« above  quoted.*"* 

I    «« Mr.  Davy  says,  that  potassium  absorbs  more  ammonia-  PcOadaa 
rdft  gaa  diied  by  Fime»  than  of  common  ammoniacal  ^ras,  io  ^^^  mw  ^j 
pAe  proportion  of  l6  to  13*5.     We  have  always  observed  on  mnuaouucdl 
idie  contrary,  that  the  absorption  of  these  two  i^ses  is  per-  ^|^^ 
eiBptibly  the  same  with  an  equal  quantity  of  potassium,  if 
the  teDip«'rature  be  the  same;  as  we  bnve  already  shown  in 
the  Bib*  bfii.    What   Mr.   Davy  considers  as   potash   is 
Mieady,  according  to  us,  an  amcnomuret. 

••  Mr.  Davy  iiay«»,  that  the  ammoniuret,  made  with  ammo-  Ammaohwet 
aiacal  p^  and  potassium,  does  not  give  out,  as  we  have  ad«  gtv«^out  mm 
fioced,  the  0*6  of  ammoniacul  eas  it  contains;  namely,  0*4  tmnionia  ua- 
loat  deeomposedi  and  0*2  decomposed;  or  at  least  that  these  "®''*^4*'**^ 

4 

^     o  M  If  li  hi  the  fotm  of  a  ^rty  powder,  which  htfi  not  a  merr^llic  ap-  Propevtim  of 
fmmatm*     It  efarvtacet    britklr  with  water,  nid  ftivn  oat  abotit  one  ^^*^ '^^''^'^  ^ 
fianh  nuKa  of  hidoogen,  ih«a  the  meul  it  coatains  is  capable  of  giving  P*^^*^''* 

I  aot.    Phced  in  contact  with  mercuiy  in  the  cold,  it  ik  g.kduailv  deconn 
fosed^  an  aflialgain  of  this  mei«il  is  form*^,  ^aud  all  the  hulro^eo,  to^ 
•akh  it  owed  its  pu«v<;niIeAt  state,  is  evoKed.     If  hirat^d,   its  dc  om* 

'  poaiiioo  bj  mercury  is  almost  inKUintaneous,  and  no  more  hidrogen  gas  if' 
tvolved  than  wbsa  cold,     in  fine,  heated  to  an  ob^rare  red,  it  r'jsumes 
the  BMUliic  appearance,  and  also  evolvcn  a!l  the  hidrogen,  which  the  ''         .*'^' 

SMftl  bad  absorbed.''    Ann.  de  Chim.  voU  LXXU,p  S66.  .        ^| 

t  Mams.  Gar-Lussacand  Thenar*!  sa?,  in  the  place  referred  to,  that  a 
toipcraiure  som^'what  derated  ext>etf  a  grc4t  d  ral  of  aniinonM  frojo  the 
ellfo  coloured  auba'aiicc^  and  hence  ih  quantitj  of  ammonia  abioroed 
^  lbs  oieiai  U  very  tarishi^'  •ccordmg'to  tbr tamparatara  employed.   ' 

results 


f§  0>    TRB  UBTiU  or   TBE   ALKlLlff.^ 

tnuTts  HK  obtained  opiy  lo  fur  as  lher«  ie  moisture   h>  tl|| 
veMrlv  eni|iloyed.     Oo   this  [xtint  we  cannot  accede  to  tb 
opioion  of  Mr.  Dafy:  neither  our  guMeB,  tior  < 
nor  «ur  ve«»elB,    coiiluiii   water;  and  yt-t   we  a 
from   this  amtnoiiiurct  the  0-4  of  snununiac  h 
^■<i««c»-     decumpowd,     Thih  difference  between  o^tT  n 
of  Mr.  Davy  dae«  not  depend  on  water,  as  be 
on  the  bt^h  temperuturc,  to   wbich  be  t: 
niuret." 

Under  tbe  3d  head  IVIi's>rs.  Gay-Lusgac.and  Thenard  njS 

talpliuntind       "On  trealtncr    the    sulphiitet*  and  pliosiihurcts  of  putala 

'^il.".!!"  *'»'">™  ""h  »"  a*^'^'  aiMfled  by  heat,  at  ought  to  be  dooi^ 

mued  wilb      ii«tht^r  hidrogureilcd  sulphur,  nor  hidrogurelled    pho«pbo« 

aKKM.  f„,^  jg  fornird;  and  we   always  obtain  even  more  pliosphu* 

retted  hidrogeii,th>iiiii  rei^niaite  to  represent  thehidro^jen  ojl 

the  potaHiutn.  ' 

"  Mr.  Davy  laya,  lit,  on  trt-atinf  the  sulphuret  of  poiw 

*ium  with   tnurialir   acid,   he  has   obtaiued    very   vaiia^lH 

i]aBiititit:r.or  suliibureiled  hidrogcn  gas;  and  that  in  geoM 

rul   lefs  is  evolved,  than   the   potu^Muio  of  iliis  sulphurij 

would  disengage  of  hidrogen  (rutn- water :  'idly,  that,  on  tht'] 

contrary,  on  treating  pO'iit>>i>iuin  with  sulphuretted  hidreg:e% 

gu,  there  is  a  gream  ({iiaiiiii .  of  hidrogen  gas  trt  free,  thai|^ 

lh«t  which  the  poia->-.iuiii  eniptoytd  is  ciipable  ofevolviDgn 

lu  GontKt  with  water. 

"We  have  repcftted  more  than  6fty  timet  oar  «zpcn; 
menta  on  lolphDr,  aulphuretted  hidr^jen  g»».,  and  'poUWi 
Mnn :  tbe  BvlpbuNt  of  potasaium  has  always  affbroMl  oa  faj 
ftcidsa  quantity  of  sulphuretted  hidrogen  gas,  equa]  id  v«» 
lune  to  the  btdrogen,  that  tbe  potash  was  capable  of  cv^«^ 
ii^  by  its  cODtact  with  water  ;  and  always  loo,  0ii  tteating^ 
potaaaium  with  sulphuretted  hidrogen  gai,  w«  have  ol^ 
tnncd  as  much  hidrogru  gas,  as  tbe  pbtasuuib  would  have, 
yielded  with  water, 
**  We  affirm  anew,  that  these  r«Mlts  are  cerbiin. 
*■  Mr,  Davy  cottsidera  it  as  probable,  that,  oa  heatiiig  po> 
taMium  with  tnlphvr,  a  pcrfioD  (^  potasaram  remains  in  ib* 
ceatrc  of  the  sulpbaTCt  of  this  metal,  it  but  little  aulpbur 
be  employed)  tliis  docs  not  take  place :  still  less  thep  can  it 
•bw  a  p«at  deal  ia  dtedi  as  is  done  by  Mr.  Oa«y. 

"Mi-. 


OK  ra^  iiETAU  or  tmt  itviLis. 
"Mr.  D«»y  shvb  it  ib  evidtat,  ihat  lh«  method  weemploj  E«p«iineoti 

1  I        .  ■  .         i_       «"  phmphoru 

in  our  end eav ours  Lo  !>li«w,  that  his  expennienti  on  photpbo*  ^^  phMpbu- 

r«>  hikI  pho&phurelted  hidro^n  iir«  not  nrcurBte,  do  not  "'■"^^^■^ 

apply   to  the  case  he  has  in  contemplation.     *They  faave 

■cteil,'  he  udda,  '  on  the  pliosphuret  of  potassium  with  hot 

■altr,  and  thus  iltey  fortn  photphate  of  potatb,  and  a  large 

quantity  of  phosiihurettrd    hidrogeo    gat;   whereas,    n^en 

■trong  muriutic  acid  is  employed,  tlie  muriate  of  potatnium 

'  i*  produced,  and  the  oxigen  is  furnished  totely,  or  princi- 

pallyt*  ihe  potaMium.     We  L-unnot  torm  Jiiat  conclusions, 

unleai  when  the  potaiwiuni  uloiie  is  cxided  ;  und  mjr  dengn 

in  employing  but  a  imaU  quuiitiiy  of  acid  wm  to  oxide  thia 

■utwtunce  «loiie." 

"  We  ihsll  observe,   1st,  that  ve  have  treated  the  pbos- 

pliuret  of  potSHiium  not  with  hot  water  only,  but  with  acids 

also ;  and  ibat  in  every  case  we  have  proved,  that  more  phm- 

phvretted  hidrogeo  gas  whs  obtained,  than  was  required  to 

represent  the  hidrogen  gas,  that  the  potaasium  of  this  phoe- 

phuret    was   cnjiiible  of  furnithing  with   water;  and    that 

therefore  Mr.  Davy  has  nothing  to  object  to  the  means  we  Noonigeaeit- 

have  employed  to  refute  bis  opinion,  or  to  demonalrate,  that  ""  ""  ''""'• 

no   oxlgen    exists   either   in  phosphuretted  hidrogm,  or  in 

phosphorus," 

"Mr.  Duvy  accuses  U8  of  contradicting  oarselm,  an  we  Po'W'U" 'i* 

have  said,  Jtliit.  d'Are.,  vol.  II,  p.304,  that  potosiium,  whetj  "j^t,  fmat 

heated  in  phos pi m retted,  sulphuretted, orarsentcated  hidro- p)>i><p>>utett«d, 

gea,«bsarb8  tile  phiisphoruH,  sulphur,  or  arsenic,  and  ■  portion  J^^^."*'' 

oCliidrogeD;  ood  we  suy, /mir.  d«  PAyj.  Dec.  l8Dd,thatpo- 

ln*iuiBselsfreea!l  the  hidiogen  «1  t>b-iHpbu retted  ovartem- 

cated  h.drogen.     In  thisiiiereis  nothing  extraordinary.     At 

first  we  employed  an  excess  of  potasniom,  and  an  absorptioD  _^^ 

ftf  hidrogcn  took  place.     But  »ince,  particularly  when  Mr,  nototbefwtH. 

Davy  hud  concluded  from  his  cxperiinents,  ihiit  sulphur. 

phosphorus,  aitd  phoapburctted  aud  sulphuretted  hidrogen, 

couUiiu  uxiKeut  hut  ug  e.i-  \on\  aiiew  the  aciiou  of  potns- 

chtinoaoulphurstted,  phosphufellcdi  and  arMnicatedbidib* 

1^  t//u\  and  for  thia  hit  ing  nrc<w«rtlj>  employed  en  vxrtrss 

afg«s:  wc  hove  seen,  that,  ialhiscua^  no  [wrtion  of  the 

bidro^aof  lh«  pbosphureltcd  or  arsenicated  hidrogen  is  ib- 

E  arc  perfectly  cDuaistent; 


•vrbtd. 


.  that  ■* 
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^9lft  Onry  4>hMnM%  «M  ^e  hate  mid  potMnan  a^ 
rfat  flMl^ibanttai  hidfofra  pm  with  fl«fD«  ^  vbtle  no  th^ 
l<i»atWMry»  i  ht  hit  ftHi»d»  U  abiarhli  it  wHboat  fl—ic.  Thii 
«j|t  troei-ABd  tbemittekft  Wm  c^reii  •ccMOPad  m  to  moko 
lOaothoi^  which:  BCr.  Oo^doeo  not  oMBtioA ;  h  hot  lod  st 
Ml  A  Ui.      ^  *V«  ihot  pQteMHia.  mbtorfao  Milphofottod  hidrogen  roo 
wi£*  viOtotthe  oaiiAod  of  li|^U    Tho  fiM  it»  these  t«N»,  cb« 

.fCMHrts  wofo  nodH  at  jiho  aooio  tiair»  and  oat  «at;Wiitli(Q 
iTfltoii  %r  tho  otfaai*    This  ouiy  easly  ba  coacaivadi  tut  tho 
»|dimtaByBa  are  too  viiible  not  to  be  parmrod*    If  wa  gifc 
this  explauation  bowefefy  it  it  not  to  ekctttpala  oaneltica 
. . fffttn  the Urntake***  .      <..   : 

Atwaietm         M  Mr-bavy  covphiiit  of  oor  bariog  said»  that,  if  ba 
•  wwaaoqann^  with  tbaioctioii  of  meoicatadludffa^D  gM 
rOtfyatawipMy  be  «(oald.haf«  iofiBrred  from  it  the  aoiialaaaa 
-of  :ind|oa  in  tUi  gaa. ,  We  think  the  iamo  ttiU,  bacaaaa  wa 
:d0  nit  obtain*  on  trvittng  araenic  with  wiOtec,  a  quantity  of 
hidvoccn  gaa  rapfotentiQg  that  which  potafiiom  it  nmaMa 
^  of.  gMng  with  water. 
Kaoalfwi  in .     <*  Mr*  Davy  could  have  wished,  that  we  had  spoken  of 
2|^^I2J[,^     his  experiments  to  demonstrate  the  existence  of  hidrogen 
in  Mil|Anr  and  phosphorus;  and  complains*  that  we  have 
only  endeavoured  to  point  out  erroura.   •  a  e  o  •   Qq^  ^j^f 
•<  .wdy  lotgect  was  to  ioquirey  whether  these  experiments  de* 
\'    .  ^ofi^tnited  the  existence  of  oxigen  in  these  two  substances : 
'*  .9ndp;,as.|io  one  of  them  proves  this,  and  as  the  result  of  all 
.nre.QD^itrary  to  oars,  we  pouid  not  but  draw  inferences  froaa 
;  tiie^  opposite  to  thosff  of  Mr.  Davy." 
Cdlsttioa sT  ^     **|p /^ CoHectiou  of  our  Experiments,  now  in  the  presp, 
'"'~*'    we  shall  answer  all  Mr..  Davy's  objections,.and  endeayoor  to 
leader  him  the  compl^^st  justice."  ; 


-*»  r 


*    *•" 


OtoiwalMmt  reyeclti^fdlir.Smfil&^Periptra^  ^lAe  Die* 
tawoiu  JOmiptor  SmMl^  BpMr.  R#bsrt  Lyall, 
8firg§mhM.Bnf^£^JS^^   SlomwmnieaUdbj^Amikor. 

Awsitlsn  tlMit  xT  hti  hrni**  smJ/itiit  in  rsim  stimmrr  eirenugs  tho 
Actamoiia  mlWiit^iM^lted^mi  ga^  or  a  higldypdorons 

inflammable 


KmtPItATIOH.  Olr  WJLAXXiiMhlsA..    .  g^; 

InflwDinable  rffluviaui»  which  explodes  when  brought  into  lany  cain  an 
cootact  with  the  flame  of  a  candle ;  ao  opinion  that  is  main-  *J^^|^0MBaU« 
tained  in  the  latest  botanical  |»ub1icationt  1[  have  seen. 

When  I  first  became  acquainted  with  the  above  notion,  Cxpertmeot 
toy  curiosity  was  excited,  and  I  longed  for  an  opportunity  ™*^onH. 
to  make  t^he  experiment,  which  was  not  very  long  denied  me. 
The  result  of  my  observations  I  bhall  now  relate  in  order, 
that  the  subject  may  be  more  accurately  iorestigated. 

I  need  scarcely  premise,  that  the  peduncles,  the  calyx,  GUndtoa  it 
the  outside  of  the  corolla,  and  especially  the  tops  of  the  fl-containlDf  a 
laments,  and  the  germen  of  the  dictamous,  are  covered  with 
glands  of  an  oblong  form,  many  of  them  supported  on  little 
pedicles,  all  of  them  of  a  beautiful  red  colour,  and  contain- 
ing a  somewhat  viscid  fluid. 

On  the  lOth  of  July,  about  ten  in  the  evening,  the  wea*  £>?•  !• 
ther  fine,  and  the  temperature  66,  I  commenced  my  expe* 
riments  on  the  dictamnus.  By  holding  a  lighted  candle  at 
the  bottom  of  a  raceme  of  flowers,  inconsiderable  explosi- 
ons, or  rather  a  hissing  noise  was  occasioned,  accompanied 
by  light-blue  coloured  flaroe»  which  proceeded  along  the 
course  of  the  peduncles,  &c.,  and  ascended  even  higher  than 
the  top  of  the  stem  ;  a  good  deal  resembling  an  amusing 
experiment  sometimes  practised  in  the  theatre,  and  often  by 
boys  by  means  of  powdered  resin  and  a  burning  candle,  &c. 
Immediately  after  the  combustion,  the  surrounding  atmos- 
phere became  tainted  with  odoriferous  efliuvia,  exactly  si- 
milar to  what  the  healthy  flowers,  though  much  stronges, 
emit.  July  13,  I  repeated  this  experiment,  at  the  same  Exp.  S:  '^  * 
hour  as  before.  Ihe  evening  was  fine,  but  the  plants  weae 
wet  with  the  afternoon's  rain.  Scarcely  any  noise  was  pre*  ■ 
duced ;  the  experiment  not  succeeding  as  before.  *  *      C" 

At  another  time  1  bronght  home  a  raceme  of  flowers,* Orhsrexpsr'r* 
and  after  it  had  stood  with  its  end  placed  in  water  fo»  "*•"•• 
two  hours,  I  approached  a  burning  candle  to  it,  and  litllf 
explosions  followed.  I  replaced  the  raceme  in  the  water; 
and  next  morning  darkened  my  room,  and  made  the  same 
experiment,  but  heard  no  explosiona.  8lfic«^  the  73th  of 
July,  I  hare  frequently  repeated  the  first  experitoent;  but 
Dcver  have  succeeded  nearly  so  well  as  at  first ;  a  little  hm^ 
^9g  ooiae»  atteoded  with  a  small  fiame^  only  occurring  now 

F  tl  aufi 


,  .  !|..,      ftod  tb€<it^DOonioned  in  coofeqaebce  of  Ibebttmiliiill^  tiWH^'  ^ 
giney'of  the  gbmds  o^  new  lowers;  wbich, fVom 't!ie}r  tidf ' 
being  before  developed,  rem^tned  ouiujured,  during  forttiit' 
.^    esperimeota. 
Th«glMdi4e>     On  enmining  the  plants  aAer  the  combo8tiolD»  f  ofe^' 
thM  cmri*   •«n^tb«t  the  glands  were  completely  destroyed ;  and  tBfos 
n<iitt»  I.was  led  to  suppose,  -that  the  resinous  fluid  which  they  obn* 

tained  wai  burnt  during  the  explosion ;  and  not  that  hidto* 
gen*  Of  any  inflamniable  vapour  was  exhaled.  Since  after- 
sndnasmiil  esperioients  never  succeeded  ao  well  as  the  first;  and 
^J^^IJI^^^llpcausf  the  smett  of  Vulro^n  was  never  present,  either 
beforeor  after  the  experiment,  I  think  I  am  strengthened 
in  my  opinion.  At  the  smne  time,  however,  I  confess,  that 
I  am  not  completely  satiaGed  with  my  own  observatiooa, 
and  ^therefore  wish  that  jKune  one,  who  has  convenience, 
would  not  eoly  repeat  the  experiments,  but  communicate 
tjlMieaokoF.dieiii  to  the  public,  and  thus  either  aiscerUuA 
the  truth  of  what  I  have  reported,  or  annul  it  altc^ber. 


XL 

tteHT^Mm  mi  Use  ^  a  Kheumameiert  to  esHmm  mud 
€6mp0re  iki  Vehcity  iff  ike  Curremi  of  Rhere;'  ^  Mr^ 
R^oincli,  Ctmsertaior  ^  the  central  Mmeeum  o^  Ariil^ 
lery\ 

yjbsat        X^  ROM  Miariotte  to  the  present  day  men  of  the  first  ami-* 

jiiOTaitamM^  MMv  haiae  employed  different  means  to  estimate  the  velo« 

saratlfavil^  eily  ud' force  of  rivers  |  and  their  methods,  more  or  le^ 

a^i  al  Hvaak  {agcnioiis,  aeem  to  leave  noibing  to  be  deaired.    I  may  incnr 

">   die  taaputation  ef  temerity  therefore  in  bringing  forarard 

'     '  mwthert  perhaps  not  equally  good;  but  aa  it  is  very  aim* 

ple^  attended  with  little  expenac.and  requires  no  calcula* 

tieo,  it-may  eoit  a  great  many  peiaons,  who  arq  desirous  qf 

eeediog  nilis  or  other  works  on  riveni,  with  the  velocity  of 

^bidi  tkegr  m  nnecquainted. 

JSJjJ^JJJJ     Mr.  GMthey,  inspector  general  of  bridges  and  higbwaya , 

fttipeaa,        init  employed  viy.  spring  powderproof  ia  the  bljkpf  of  a 

*    •  AbridgaA  from  Soaniani  BMloth.  fhy^co-Cciii.  Mareh/lSfO,  p.  Ite. 

'       steelyard. 


SCMBIPTtON    or   4   JtkEUMAIieTEIt. 

ttrcljard.  to  Hhcertuiii  th>-  fnrce  of  a  btrmm  on  s  given  siii^- 
fa».  His  proceRS  U  ULiak-niia  to  that  of  tlic  bent  leotr 
batnaee.  u%  diTscrib^d  by  Micbclolli  iu  his  work  on  EKperi- 
mmial  Nydraulica;  but  his  method  is  not  so  liiaple,  nor 
tliBappuntus  8o  ehea])  und  {lortublc,  aa  that  of  Mr.  Gao* 
thier, 

1  haveobwrved  bowevfr.  that  the  hand  nhich  hold*  the  Iint>ni»>ment 
rod,  to  whiih  ilie  inBtrument  is  fixed,  ii  liable  uniutention-  JJ^J," *^'*^'^*" 
ally  to  give  it  an  udditioual  impulse.  Thiii  ihcoai-eiiit^nce 
bail  led  mc  to  eni|)loy  Iht  iteelyard  in  a  diHerent  manner, 
«hith  appeura  to  lue  more  conveoieot  and  more  u  ecu  rate, 
sad  affords  the  double  advuiiloge  of  nie^Lsuring  in  dialinot 
■MOorrs  both  the  velocity  of  tbe  current,  and  its  absolute 
force  on  a  g'lvitu  surlace,  so  that  the  two  modes  of  exami- 

»  nation  mutually  vhe<:k  each  other. 
^     The  apparutus  consists  of  a  cork  log',  or  float,   10  cent.  Appantus  !■ 
.{4  iochei]  tquare,  in  the  shnpe  of  a  cube,  lo  ballasted  un  ''"^'^■ 
JuHt  to  sink  to  the  level  of  the  iiurface.     A  iiaull  reel,  tam- 
iug  very  fceely,  on  which  is  'xound  a  lilk  cord  of  a  given 
length,  to  menbure  the  diiluuce  the  I^  should  float.     A 
amall  dynamometer,  resembling  that  1  constructed  to  mea- 
sure the  Btreiigth  of  threads  of  litk,  cotton,  or  fins.     With 
■hia  appmiatus,  which  may  be  carried  in  the  yovkel,  ibw 
^^    liciion  of  a  torrent  may  eiisily  be  uacertained.  . 

^^f     To  the  upper  puvt  of  the  log  is  faalcued  m  tilk  C«nl,  i 

^Pffcrmingao  acute  nngle,  like  the  strin;;  of  a  kite;  and  to  the  fl 

^r  point  of  the  angle  is   hooked  a  red  attiug  two  yards  lougi  | 

tied   to   H  green  string  ten  yards  long,  which  is  entirely  ' 

rolled  up  on  the  reel.  The  other  end  of  the  green  athug 
ia  fiutened  to  the  reel,  which  the  observer  holds  in  hift  buad. 
A  cord  of  two  colours  U  used,  to  di>tiugaith  the  part  iu>  | 

tended  to  measure  the  dialance  iiaaved  throngh  from  that  | 

which  fihoutil  be  in  the  water  with  the  lo^.  j 

I  have  preferred  a  silk  to  a  hempen  cord,  not  only  be>  a 

tmmtm  ailk  i*  atronger  aud  more  pliable,  but  because  it  does  1 

tMI  Iwiat  in  the  water,  and  retard  the  pro^ rets  of  the  log,  J 

To  aatlBfy  myself  of  Ihio.  I  hare  thrown  into  the  WHter  little  ' 

pellets  of  paper,  which  Boated  freely  by  the  side  of  the  lo)^  , 

and  the  eye  could  perceive  ■  mfficient  uniformity  in  a  di^  , 

£1  yardi,  the  mcasuic  fixed  on.  j 
lJ 


^^od  of  To  oie  it,  m  boat  being  «Bcbor«fd  io  the  ttream*  tb«  log 

^^^  is  to  be  thrown  into  the  water,  tod  sofiered  to  floftt  away, 

till  the  whole  of  the  greeo  cord  alone  remains  on  the  reel, 
which  it  stopped  at  this  point  by  a  catch.  One  perton  then 
looking  at  a  seconds  watch  gives  the  signal,  when  the  second 
hand  bqpns  its  revolution,  and  instantly  the  other,  who 
holds  the  reel,  sett  loose  the  catch  ;  the  log  -floats  on,  and 
the  lime  it  takes  to  run  out  the  ten  yards  of  line  shows  the 
Telocity*. 

To  determine  the  absolute  force  of  the  current  on  the 
cube,  slip  the  loop  at  the  end  of  the  cord  off  the  knob  on 
the  reel,  and  hook  it  to  the  hole  of  the  little  dynamometer, 
and  the  number  of  degrees  shown  by  the  index  will  expriets 
the  maximum  of  the  action  of  the  water  on  a  surfact:  of  16 
square  inches. 

This  action  is  not  constantly  the  same,  not  only  fronql  th^ 
efiect  of  vthe  waves,  but  from  the  natural  current,  which 
appears  not  to  be  always  regular.     In  fact  we  have  observed 
in  calm   weather,  without  any  apparent  waves,  that  the.' 
•force  of  impulse  varied  from  one  instant  to  another  in  the 
proportion  of  6  to  8,  or  even  more. 
Xvptrimcntt        But  the  velocity  has  a  gr^t  action,  as  will  appear  from  a 
^     table  of  the  experiments  we  maii^  at  Paris  between  the 
Pout  des  Arts  and  Pont-Royal,  on  the  20th  of  July,  I8O9. 
The  weather  was  calm,  and  the  Seine  a  little  below  its  meap 
height,  being  at  1^  met.  [4  feet  11  in.]  on  the  graduated 
scale  of  the  Pontr Royal. 

# 

an  tht  Ssine.   jpj^|  wiaalicw,  10  yards /ram  the  side,  opposite  ike  uMceis  of 

the  Louvre. 


JRsp.  1.  Velociasec.,  25    j 
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26)  f  Force  inlwctog.  3  to  9 :  inos.  SToird.  7  to  10^ 
3    ,..  26  J 

^  Tlie  peitoB  who  holdt  the  reel  in  hb  right  hand  might  dtspente  w&tk 
an  Mfbtmnty  by  hoUling  in  his  lef^  a  slop  watch,  ktopp^d  at  the  eod  of  tho 
rspolutioa  of  the  seconds  hand.  He  would  only  have  to  set  loose  tha 
'^top  with  the  forefinger  of  the  left  hand,  a),  the  insunt  he  disengaged  the 
astch  with  the  right,  and  stop  the  watch  again  the  moaient  the  line  was 
Jfua  f0  the  jesL    C. 

Sectm4 


DnomrTioM  or  a  laiOHMiiTER. 

Setond  titualion,  in  iht  middle  oj'tht  ttreva, 

..  6lo9r  SltoSlt 


:1 


\iTd  tilvalion,  15  yards  from  llit  tide,  oppittitt  the  ttttel 
det  SainiM-Ph-ts. 


.  ajto  r 


Though  the»e  dala  are  not  very  Hoiple,  it  i*  obvious,  Gen*mloo(v 

l«t,Th<il  the  wxter  at  the  Bide*  of  rivcra  has  but  littlt  <^ <"><>'>'- 
vclocttj' :  and 

Sdl]',  Tliml  the  T«loc'ity  of  t1ie  middle  of  the  ■trnm  ior 
CKasei  ID  an  extTaordinitry  degree  the  impulsive  force; 
•ince  thr  aLiinn  produced  on  the  log  by  a  velocity  of  1 0  nie1> 
[3Sf.  (>iii.]in  14  «econd«  WBB  from  21  ounces  to31^;  «hil« 
bjT  a  velocity  of  38  secundsit  waionly  froni  3|  oz.  to7> 

Oa  comparing  afii-rwaril  our  experiments  with  thoM  ofl^enpen- 
M«riotte,  inad«  about  IfiCC  in  the  sduie  place,  we  found  a  "™"°|"** 
grr*l  deal  of  biniilarily  in  the   reaults.     By  means  of  little  iTibcnturj. 
ball*  of  wux,  belluBted  ^o  as  to  swim  level  with  the  surfacci 
hr  estimated  the  velocity  of  the  Sdne.  at  its  mean  height,  to 
be  LSI)  feet  in  a  mitinle,  or  30  inches  in  a  gocotid.     But 
when  we  inad«  oitr  experiments  the  Seine  was  only  4^  Wt 
higb.undal  the  timeof  Muiiotte's  it  was  5  feet;  a  differ- 
eac«  iu  height  answeriu^  to  the  diifcrence  of  velocity.    And 
heiice  we  may  ioffr,  that*  century  bikJ  half  ha*  made  no 
change  tn  the  current  of  <he  river  at  this  part. 

The  tame  experiments  led  us  to  compare  the  velocity  of  Veloclif  of th* 
Ac  Danube  with  that  of  the  Seine,     In  the  Journal  d*  ^""tM. 
Puis,  of  the  llth  of  July,  |8D(),  is  a  note  from  Buron  Pa- 
k«li,  who  sayi,  that  the  velocity  of  the  Danube,  at  its  mvan 
lici)(ht  at  Bbersdorf,  is  4i  fe«t  iu  a  second ;  so  lh«t  we  may 

sider  it  twice  at  rapid  a&  the  Seiue  at  Paris. 

Erplmtiation  a/ the  Plate. 
Uf  fig.  S.  o,  a  cube  of  cork,  4  iachet  aquare,  bmiud  EipUnuloaaf 
packthreail  to  ttrengtheu  il.  >>>«  V^^*- 


^jEjpaider  it  ti 

■ 
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b^mpHttatUaif  faiteoffd  to  the  bottom,  to  Ubwt  die 
pvbe,  to  «i  to  flott  lev^I  with  l|ie  so rtew. 

c  c,  knots  from  which  proceeds  a  «lk  cord,  fbmuQg  mi) 
memo  angle  at  the  point  4. 

e,  hook  IQ  the  loop  of  the  red  cord  about  two  yaidt  long, 
tied  to  a  green  cord  of  teh  yards,  rolled  pp  oq  thereel^  to 
measare  die  Telocitjr* 

gf  a  flat  piece  of  hard  wood  Ibrmiog  a  haie  to  the  reel,  in 
the  centre  of  which  is  a  small  rod  of  polished  steel,  on 
which,  M  an  axis,  the  reel  turns  freely. 

A,  tail  of  the  catch,  on  which  the  thomb  rests,  to  let  the 
reel  more  at  the  signal  given* 

Fig*  4.  It  a  small  dynamometer,  with  an  index,  toqiark  on 
^he  arch  the  maximum  of  the  impulse  of  the  current. 

Fig*  S*  kt  the  log,  floating  in  the  stream. 

i^  tiheobeerrer  in  a  boat,  holding  in  his  hand  thedynimo* 
i^eter,  to  estimate  the  force  of  the  current,  after  hariog 
meesored  the  relpcity* 
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fkeach  lastV  -^^  analysis  of  the  proceeding  of  the  mathematical  an4 
tnte.  phyncol  .clas^,  during  the  year  Y809»  by  Mr.  Delambre, 

p^p.  sec.,  has  just  reached  us. 
fltabaitvofth       '**^*  question  of  the  stability  of  the  planetary  system  has 
thxMvf  $§§r  been  still  fisrther  pprsoed  by  Mr.  Lagrange,  who  has  f  x»- 
*****    •  mined  it  in  o  more  general  point  of  view,  extending  it  to  a 

system  of  bodies  acting  on  each  other  in  any  manner  what# 
.  jTver*     He  also  purposes  to  investigate  the  rdation  of  the 
planet^  rouud  their  centre  of  gravity,  cousidering  thedevia- 
tion  of  their  figure  from  a  sphere,  and  the  attraction  th^ 
Other  p.anets  exert  on  each  of  their  partiples. 
Hotatlcp  of         ^^*  Pois  on,  as  a  continuation  of  his  inquiry  on  the  Ta- 
lks Ksrth.       riations  of  the  elements  of  the  pUof  ts,  has  composed  a  pa* 
p^  on  tho  roUtiou  of  the  £arth.    As  Mr.  Lagrange  has 
.    inyticed  the  e:ictfe9ae  f)i%«l^  of  this  problem^  wo  cannot 
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be  aurpriaed !•  ind,  that  formula  have  oeciMrrad  to  llc« 
PoiaaoOf  the  abaolute  aummiDg  up  of  which  appeared  I0 
him  Uapmcticable*  11  ia  object  was  to  examine  the  infl ueuce 
ef  the  term  of  the  Mcond  order  in  the  eiippreiaioD  of  tbi 
aeaocitT  of  the  £anb*a  rotatioo.  These  terma  arise  frooa 
ocpMidiOK  ioio  a  aeriea  the  fuuctioo  expressing  the  sum  of 
the  prodoets  of  the  mass  of  each  body  attracting  by  that 
of  the  body  attractedt  divided  by  the  mutual  distance  oC 
these  bodies*  As  it  ia  impossible  to  calculate  all  theso 
teniia»  the  object  is  to  bring  forward  only  those  that  merit 
attentioo.  Mr.  P.  accordingly  examines  in  the  first  place* 
whether  even  those  that  depend  00  the  Sun  might  not  be 
neglected  :  and  he  finds^  that  they  are  aiwayn  in  fact  very 
small. 

'        As  to  the  figure  of  the  Earth,  Mr*  P.  supposes,  that^ 
tithoot  the  actioaof  the  Sun  aud  Moon,  the  Earth  would 

.  turn  precisely  round,  one  of  its  pruicipal  axes.  Xhis  ia 
justified  by  the  physical  state  of  things,  since  we  do  not 
pecceive  iu  ihe  altitudes  of  the  pol«,  observed  atdifierent 
ylaeeSf  any  of  the  osciUations,  thut  would  result  from  a  dif* 
fafeot  hypothesis,  and   the  duration  of  which   would   be 

f  about  one  yearr  By  similar  considerations  he  expunges 
the  terms  relative  to  the  other  two  priocipal  axes,  which 
can  never  become  sensible  but  on  hypotheses  of  little  pro* 
babtlity,  which  would  give  to  the  rolary  motion  ^f  the  Earth 
pMsriodb  of  leaa  than  two  years,  which  have  never  beep  oh* 
aerved.  He  afterwards  shows,  that  the  equations  to  be 
sununed  up  iu  the  successive  approximations  preserve  the 
sams-  form;  whence  he  concludes,  that  the  axis  of  rotation 
will  always  coincide  nearly  with  the  shorteft  of  the  Earth's 
principal  axes,  and  that  the  poles  will  always  answer  to  the 
same  points  on  the  surface, 

B«ty  tiMMigh  the  latitudes  may  not  vary  so  as  to  deserve  May  thcrs 
any  attentioo,  or  to  be  perceptible  to  astronomers,  is  thej^^^^'^y' 
rotary  motion  so  uniform,  as  has  been  supposed  ^  If  its  ine- 
qufllities  be  of  a  very  short  period,  and  not  very  perceptible, 
tbcv  may  escape  our  notice,  and  yet  in  a  certain  degree 
afeot  sdl  our  observations,  and  the  consequences  deduced 
froos  them*  Suppose,  for  example,  that  the  pole,  instead  of 
}||e  jl60*  of  i|p  circlet  paasea  oply  through  9^""$  Al^d  that  tha 

latitudf 


• 

htitiide  of  Virit  ohtterred  at  a  gnren  perM  uliodld  a|>piiir^' 
h  conteqaenoe  of  «D  otcillation  then  at  iu  maxtiDifniy  tao 
grmt  by  V%  the  erroor  beiDf^  ptoportienal  to  the  rosiiM*  of  O^ 
die  year  foHowing  at  the  saroe  time  it  would  be  pmportioDal' 
only  to  the  conoe  of  350*,  and  to  oo«  till  ut  the  end  of  9  yean  itf 
woold  be  oothiog.  At  the  eqd  of  lOyean  however  iiwould  be . 
1'^  tn  the  opposKe  dtfectiou»  wheoce  a  differeiH*e  of  S^''mi|||;llt' 
appear  io  the  altitude  of  the  pole;  bat.  to  aniall  an  tueqoa* 
AtgrntmaiM  fcr  Kty  in  to  long  a  period  wottld  oot  be  noticed.    To  aho^  tho 
probability  of  thia  we  tnigfat  layt  that  Bradley^  Iiobb  a  mMH- 
ber  of  obaerrationa  of  the  polestarin  1759*  found  the  lati^ 
tude  of  Greenwich  51*  ^9C  4l*5*»  thoo|(b  from  a  atill  gnatftr 
nnraber  he  had  before  found  it  finly  51*  28'  38^^    Wo  mmf 
toppoae  therefore  an  oecillation  of  9^  with  a  short  periodic 
or  a  greater  oscillation»  of  which  only  a  part  haa  been  ob*. 
tenr«i»  The  latitude  of  the  observatory  at  Parialoowaafiwinji' . 
to  be  48*  50'  10"  at  one  time,  and  48*  50'  14"  ofe  olber  . 
times,  by  Lacaille,  Cagnoli,  Mechain,  and  myself*    Tbtaa . 
differences  might  be  ascribed  to  oedllations  of  at  loaat  •t'V  - 
ond  a  period  of  about  15  yeara,  so  that  there  wooM  hawm 
been  94-  periods  between  Lacaille  and  Cagnolif  and  odo<- 
JRtttpfoWblf    only  between  CagnoH  and  U9.      But  I  must  add,  that, 
tfa«asraooBe»  Ju/,|,g  examined  at  larg^  the  observations  of  Bradley  fbr  . 
five  seccet»ive  years,  I  have  perceived  no  trace  of-  thcac 
oscillations ;    that  if  there  were  one  of  2",  it  might  fco« 
qnently  be  confounded  with   the  errours  of  observation} 
and  that  the  ditiereace  of  3*5''  between  the  two  reaulta  oft 
Bradley  mi ^ht  arise  from  his  having  changed  hia  qnadran^ 
in  the  interval,  and  particularly  from  the  erroor  of  colli* 
nation,  which  for  bis  old  quadrant  was  l*74"f  and  for  the 
other  8",   not  being    known  with  suflicieut  precisioo,  of 
which  there  are  many  instances.     Thus  we  may  take  it  for 
granted  for  the  present  with  Mr.   P.   and  astronomera  in 
general,  that  there  is  no  oscillation,  or  a  very  minute  one; 
Though  this     but  of  this  we  have  no  demonstration,  and  it  is  a  point  of 
'*™^'^^  soflficient  importance^  to  be  worth  ascertaining  with  an  in* 
^^  stromeot,  in  which  no  errour  in  the  coUimation  is  to  bc 

apprehended.  For  this  it  would  be  sufficient  to  observo 
for  some  years  with  Borda*s  circle  the  meridian  alti* 
tttdes  ,of  the  poleater  above  and  belpw  the  .polo  during. 

tho. 


fCtmnrK  irrwf. 
P  moDtlM  af  Decrmbi^r  aod  Jairanry :  m  oacillatimif  wcra 
rst  ef  ?',  could  then  scarcely  e«c«pe  obser»ntron ;  ■■  •* 
Nltdrbtrd  to  Mr.  P.'s  nnalyticHl  iitvestignlian  for  the 
rtledgr,  thct  lis  period  rtintiot  he  a  complete  year,  so 
t  th»  hlitnde  must  undergo  a  gradual  variation,  if  ob* 

i  r*){nl«fly  at  thewaroe  period. 
■K  PottMtn  has  also  invrsii^'Uted   iome  Other  formula^  (I 
iiipliTy  tlii-m,  and  render  them  of  morAff 
*attpli ration.     The  tir^t  object,  to  which  he  has  applie 
',  ii  the  niiition  of  a  |>oiiit  ettrai'teij  townnl  a  fixed  c«B 
r*n<>rding  to  any  (;ivm  func>ioit  of  the  distance;  and  ' 
•  Mcoiid  it  the  rotHry  luotton  of  a  body  Bubjecl«d  to  go 
•cc«)entli«K  Torre.     Hm  paper  lerminuies  with  tiie  fallow- 
ing remarkable   coiii.*luBion.     "The   petturbationa  of  the  l*"tur)»iioni 
notioo  of  solid  bodie*  of  whaiever  figure,  to  what-  tolife°''"* 
Pattractire  forces  they  are  owing,  depend  OD  the  aaroe 
.«  the  perturbation!  of  (he  niotioii  of  a   point  atr- 
d  toward  a  lixed  centre.     Th»*  the  preceision  of  the  ^ 

,  and  Uie  nutation  of  the  Earth's  axis,  will  be  ^M 

I  by  the  laint!   IbrmulK,  as  give  the  vuriations  of  .  ^H 

■fellifttical  elements  of  the  jilmieis.  I 

.  Legcnidrc  ha>  •:iveD  us  some  ii'-w  theories  to  fluxions,  Thearaaiii) 
aflrf»|»)»ro«iinations of  ►■asy  appliMtiou.  flu.wni. 

■Mt^ara.  Laplace  aud  Bouvanl  huve  each  invetti^ted  the  Motion  of  (ha 
Hem  o(  the  motion  of  the  Mooti  being  suth  as  nUay»  to  "<~"" 
Mt  nearly  the  tame  fHce  to  the  Enrth,     Mr.  Bouvard 
a, that  ibere  is  no  need  of  recurring  to  approximations. 

dlrtd,  though  diflt^reot  from  mine  [ Delambre's],  ia  ^H 

hll7   (ireciae  and   direct;  and  his  results  a^rree  perfectly  ^H 

I  ihov  of  Mayer,  thuH  atfording  an  odditional  proof  of  ^H 

Mlity  of  thill  RTCat  OKlronomer. 

.  BuTckhardt  ho'i  reii»ed  and  enlarged  a  paper  on  the  Pc«art»iien« 
krlMtions  of  the  pl»nets.  which  he  composed  in  igos,  "('hr  j-iuwa, 
]  mislaid. 

added  anothi>r  paper,  which  will  conclude  thtt  Lantr  nttleci 
n«  for  laofl,  lion  about  to  be  pnhliahed.     Theory  ha* 
■Vet   been   able,  or  haa  not   ventort-d,  to  undertake  the 

(  neceamry  for  rietermininf^  the  coefficie 
PrfiOiereat   inequalities  of  the  moon,  and  they  ha> 

Tlic  invthod  followed  iu  these  ri 
•earchca 


ie.,..   .i  j 

tve  beeu  J 

learchca  ^^H 


lunar  ublvi,  tevchn  it  to  lesve  in  ui  induterniinitLe  (erin,  in  (be  for* 
muU  of  tilt'  lua((itu(le  or  latitude  of  Uie  Mood,  nil  th«  uu- 
known  coelficii^iiUi  multiplying  thvta  by  iht;  lnicti»u  •hicli 
cxpic«sm  tlic  Moeor  Lr>iiie  oftheuguineut,  ua  which  the  ' 
inequality  iltjtenda.  All  the  cquauom  in  nbicli  tlw 
Kme  cocfficitrut  hu  the  tiighi-at  poiitivc  multjpliera  ure 
brought  together;  aiioiher  bum  i(  lumde  ol'thoiteia  which 
thia coefficient  bun  the  highest  negative  colHCtors;  and  fioia 
their  compuriiwn  reoultii  ibe  most  iirobable  vulue  of  the 
unknown  coefficient,  that  which  tigree^  the  best  uith  the 
obtervatiaoi.  Ttiia  method,  which  mutt  huve  been  followed 
by  Mayer,  hut  since  by  Mhasod  and  liucr^,  snd  all  who 
have  calculated  tablea  within  these  twenty  yeurs.  Tfai* 
method  is  eiuy,  snd  has  no  inconvenience  but  theleogtb  of 
(he  calculations  when  ohservatioiiB  are  taken  by  tbouwiids; 
a*  must  be  done  if  we  would  determine  the  coefficients  of 
thoM  ineqiialitieii,  which  from  ihcir  stnallness  huve  been  !!<•  I 
gtectcd  in  the  theory  of  the  Moon  :  and  Mr.  B.  now  olfers 
vf  a  very  simple  method  of  abridging  thefrc  calculaUoot, 
tincc  it  dispenses  with  the  calculating  and  summing  up  of 
all  the  sines  of  the  argument. 

Conceive  a  series  of  sines  of  arcs,  forming  a  decreasing  ' 
arithmetical  progression  from  £)0°  to  go°  minus  a  given 
limit  jr:  Mr.  B.  has  found,  that  we  shall  obtain  with  suf- 
ficient preciiiion  the  value  of  the  coefficient  sought,  by  cm> 
ploying,  instead  of  the  mean  arithmetical  sine,  the  line  ofy 
divided  by  the  arc  y.  According  to  th)»  idea  ho  gives  the 
rules  to  be  followed  in  these  reiieurches,  where  we  are  liable 
to  the  vexation  of  finding  after  long  calculatioutt,  that  the 
inequality  sought  is  null,  or  aliogelber  imperceptible.  Aa 
a  trial  of  his  method,  Mr.  B.  has  made  a  selection  out  of 
13(K)  obMrvations  by  Ur,  Maokelyne,  and  proposed  to  de- 
termine an  inetjuahty,  which  should  have  for  its  argument 
the  mean  aoomaly  of  the  Moon,  increased  by  the  argument 
that  regulates  the  inequality,  the  period  of  which  is  ISO 
years.  Nine  hundred  observations  gave  hini  4'7"  for  the 
coefficient.  He  is  desirous,  that  further  examinatwu  should 
be  made  of  the  goodneM  of  an  equation,  which  so  well  d*> 
MTveato  enter  into  the  tables. 
Hr.  Burckbardt  propoHs  loac  oihc?  cslcokuons  for  tha 
improvement 


■ctiirTiric  MEWS. 

ilkprovmient  of  the  Itmar  tabln,  which  require  only  ioa« 
iW  or  «afficient  counic;«  to  uitdrrtake  ihe  task. 

In  ■nolher  paper  the  same  aslrononier  has  calcutaied  the  Halltj-"* 
perturbations  of  Halley's  comet,  which  reappeared  in  1759, 
■nil  ii  expected  about  1S35.     He  has  found,  that   the  at* 
rraction  orihe  Eanh  will  ha«  altered  the  period  of  its  re* 
foliitloM  sliteeti  dovfl. 

Having  formed  the  plan  of  a  grand   ge«detic  operation  Mwhodigf 
fer  joining  obfert-atoriex   differiiif;  greatly  in  longitude,  he  .^mmh"'."' 
I  iMiware  of  the  importance  ofan  acciirnte  determination  of 
I  M  nzfittothg  to  the  lucceta  of  his  scheme,  and  in  conse' 
<)aence    ennmined   the  adranta^s  and   disadrantg^  at* 
tached  to  the  different  methods  Itnown. 

He  ha*  alNideterminc^  thi?  Hip  with  two  different  needlen,  Dip  orib* 
r:ie«f  which  gave  68"47*l',  the  other  66°  47'4',  ou  the  lOth  """^'e- 
.  .!  »Oth  of  Anj^ust,  leoy.  Mr.  Guy-Lnssuc  had  made 
mifar  obs«rvaliot)s  with  another  compass  iilioiil  ihe  same 
iiiBc;  and  as  hit  dip  differed  some  minutes  from  that  of 
Mr>  Bnrrlchnidt,  theijetwo  geiitl^men  have  airreed  to  repeat 
their  trials,  in  order  ta  atioertain,  if  possible,  the  caose  of 
I  iKe  differmce. 

Mr.  Biot  has  read  a  noie  on  the  observations  of  the  pen-  Figuieaf  ih* 
dulum  made  at  the  two  extr.-initiei  of  tlie  meridian,  nitmely  t.utt. 
it  Fonnenret*  ard  DnnVirV,  in  company  with  Me^ars. 
Arago  and  Mathieu,  and  on  the  obluteness  of  the  Earth 
dMm  reanltinif.  All  these  observationG  exhibit  a  avtrpris- 
■  il|t:'a;revment  with  those  made  at  Bourdeniir,  Fi^eoc,  and 
1  VkAs,  by  the  same  gentlemen  and  Bordn  ;  and  give  an  ob- 
Utenew  diflering  Ter^  little  from  -j^^,  which  I  huve  deduced 
fmna  rofflpari-on  of  my  arc  with  that  of  Peru. 

Mr,  de  PrOny  having  been  ofopinion,  that  Mr.  Ramond's  BsfomatrMl  ~ 
coefficient    for    liaromeirical  mcasoreinents  was  too   great  ""jj^"' 
for   incoB'iderahle  heights,   and   the  original   toellictent  of 
Laplsre  better  snited  to  them,  Mr.  RamoTid  hsi  several  'S 

titSM  taken  the  height  of  *ariou«  places  near  Clermond-  '* 

PfTrand,  bj"  the  barometer;  and  Mr.  de  Cournon  mea- 
.  -m!  the  "Bttie  heights  trigonometrical  ly.  The  heights 
■■•-e  from  300  toCOO  ynrdt.  The  difference!;  wpre  from  I 
:-il  to  0-05.  Still  the  diflerences  beiireeirthe  heiyht^  us* 
*,gQti  to  Mount  Ceuis  by  Mr.  Ramond  and  Mr.  de  Frony 


^ 


I     *V' 


.M 


MAMii  !•  bt  ■eoonnted  for;  Moe  Mr.  de  Froii/ft  h&rmm 
metrical  tneMarement  of  that  heiglit  is  oDnfinncd  bf  tnc 
ttcaflureoieiitt  of  Mr.  Dauoe,  who  had  to  take  the  Jetelt 
daring  the  constructioo  of  the  road  over  it. 

In  order  to  inlrodoce  the  me  of  the  barometer  in  geode- 

tical  measureoieDtt,  undertaken  as -preliminary  operationa 

in  planning  roads,  and  particularly  for  canals  that  have  to 

-  traverse  heights,  which  would  be  a  considerable  saving  of 

-time  and  ezpense«  Mr.  deProny  has  undertaken  a  aeriea 

of  experiments  at  Paris  and  in  its  vicinity » .to  ascertain  the 

coefficient  best  adapted  to  small  heights.    He  veriiies  the 

barometrical  heights  by  trigonometrical  measurements  with 

the  repeating  circle.    Mr.  Mathieu  obsetrves  at  the  imperial 

obaervatory»  and   Mr.  de  Prony  at  the  little  obs^prvatory 

constructed  for  him  over  the  pediment  of  the  House  of  the 

^ictfm^iv    L^^iblature.    Mr.  de  Prony  employs  two  micrometers,  dia* 

apidied  !•  the  gnetricaily  oppoiite,  for  adjusting  ihte  coincideoi;e  of  the  % 

ometer.      jnd^x  with  the  tangent  to  the  summit  of  th«  mercury*  by    -< 

means  of  which  be  makes  this  adjustment  superior  in  acca* 

racy  to  the  measuring  by  the  vernier. 

Scarcely  a  private  meeting  passes  without  the  class  hear* 
iog  some  report  on  new  machines  or  inventions,  and  on  . 
papers  submitted  to  its  examination  by  persons  not  yH 
members.  Ah  it  is  impossible  to  review  all  these>  I  bhall 
only  mention : 
fropafstion  of  l«  Researches  on  the  velocity  of  light,  by  Mr.  Arafi:o, 
lii^c*  now  member  of  the  class,  viho  has  proved,  that  tliis  velo-  0 

city  is  the  same,  whethrr  it  cooie  directly  from  t]ie  Sun  or 
sUrs,  or  from  a  fire  kindled  on  the  Earth,  or  by  refltction 
from  the  Earth,  a  planet,  or  any  terrestrial  body. 

^.  A  fire-engine  by  Mr.  Cngniard-Latour,  who  has  made 

in  it  a  very  huppy  uud  iIlve^^e  application  of  the  screw  of 

Archimedes. 

{Icetrochemi.       *"  ****  physical  department  of  the  class  the  most  pi^mi* 

nl  Inquints     nent  are  the  researches  of  Messrs.  Gay-Lussac  and  Theuard 

in  the  brilliant  career  first  opened   by  Mr.  Davy;  and 

^        though  these  gentlemen  do  not  appear  to  contemplate  every 

iiict  with  the  same  eyes,  the  pro^^ress  of  science  cannot  fail 

to  be  promoted   by   the  di^cui^Mons   that    arise    between 

them. 

We 


We  tre  likewise  iodebied  to  Mr.  Gay-LotMc  for  oIh  ComtaaiioM 

•enretiont  on  the  conibiuatioos  of  gaseous  subttaacet  with     * 
«ech  other,  iotended  to  show,  that  they  always  miite  in 
WDple  mtioe. 

These  observations  are  followed  by  •  separate  paper  on  Componndiar 
Wtrona  vapour,  and  00  nitrous  gas  as  an  agent  in  eudiome-^  niinif«* 
*ftj.  In  this  we  see  clearly  the  influence  of  quantities  on 
the  result  of  coonbioatioos.  If  two  parts  of  nitrous  gas 
Mid  two  of  ozigen  be  mixed,  nitric  acid  is  produced,  and 
one  part  of  oxigen  remains  free.  If  on  the  contrary  four 
partaof  oitsous  gas  and  one  of  ozigen  be  mixed,  nitroiis 
add  is  produced,  and  one  part  of  nitrous  gus  is  left  free. 
And,  as  nitrons  gas  is  composed  of  equal  parts  of  oxigea 
and  nitrogen,  we  know  the  constitutions  of  the  two  acids 
with  precision* 

Kr.  Guytoo  de  Morveau,  in  m  series  of  experiments  on  Wktsr  tooow 
^ihe  .diamond,  and  substances  that  contain  carbon,  found  SuT^ 
fkmt  water  was  decomposed  by  the  diamond  at  a  very  high 
temperature,  and  carbonic  acid  produced. 

Mr.  Sage  has  imparted  his  researches  on  the  rerifification  llr, 
af  riiUer  by  mercary  in  the  nitrate  of  silver;  on  an  acetate 
of  aoimonia  obtained  from  wood  by  distillation ;  on  the 
Aaalysis  of  the  calcareous  stone  named  typographical ;  on 
fbc  magoesia  contained  in  shells,  madrepores,  limestone, 
a»d  arragonite;  on  an  arenaceous  iron  ore;  oq  an  unknown 
petrifaction;  and  on  a  cupreous  and  ferruginous  petriided 


fTo  be  ctmHnu€d.J 


To  CarresjHmdenti. 

A  Constant  Reader  may  find  many  of  the  articles  he 
itioos  in  vols.  >:VIII,  XIX,  XX,  XXII,  and  XXIII; 
will  be  inserted  as  opportunities  occur*     His  con* 
afandioe  aoggcstion  will  be  coDsidered. 
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ARTICLE  I. 

Description  of  a  Method  of  Roofing  Buildings  securely  with 
Flagstones.  By  Richard  Lovell  Edoewurth^  Esq. 
F.  R.  S.  M.  R.  I.  A. 

To  Mr.  NICHOLSON. 
SIR, 

J[^  Had  occasion  some  time  ago  to  roof  a  large  building  ia 
an  uncommon  manner.  I  send  you  an  account  of  it;  as  it 
has  succeeded;  and,  as  1  believe,  it  may  be  useful  in  many 
places  where  slates  and  tiles  are  not  to  be  had. 

The  gaol  of  Longford,  in  Ireland,  which  was  built  about  Gaol  of 
twenty  years  ago,  was  covered  with  a  circular  arch  of  bnck:;;  ^^!^  rooHed 
upon  which  broad  flat  stones,  commonly  called  flags  in  this  ^^ 
country,  were  laid  with  the  be't  mortar  that  could  be  pro- 
cured ;  these  thin  stones  or  flags  were  placed  side  by  tide ; 
the  lateral  joints  were  filled  up  with  mortar;  and  all  the 
courses,  as  they  descended,  lapped  over  each  other  about 
two  inches.  After  a  short  time  the  sun  and  frost  cracked  Paattntdil^ 
the  mortar  between  the  joints,  and  the  rain  found  %  way 
into  every  part  of  the  building* 
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^LAOtTOHB  mo«r. 

Od«  of  tbote  «M  tf  pruciieif  as  they  are  called,  (nm 
baying  been  employed  practically  in  building,  undertook 
for  forty  or  fifty  pounds  to  remedy  the  eviU  and  by  aairso«f 
cement  to  render  the  roof  impervious  to  water.  He  laid  ott 
his  hot  cement  of  resin,  and  wax,  and  brick-dust,  fcc  The 
first  summer  shower  passed  off  without  penetrating  through 
the  joints,  and  the  undertaker  received  hb  money;  but  in  m 
short  time  things  were  as  bad  as  erer,  and  the  miftraUe 
creatures  under  confinement  were  drenched  with  rain  and 
snow  in  every  part  of  the  prison. 

In  the  year  1809  the  Grand  Jury  of  the  county  of  Lang* 
ford  desired,  that  I  would  endeavour  to  staunch  this  roof  at 
any  expense,  that  might  be  required.  I  received  proposals 
for  covering  it  with  lead,  and  with  cop|)er:  this  could  not 
be  done  for  less  than  seven  hundred  pounds. 

I  then  proposed  to  bolt  down  rafters  upon  the  brick 
arch,  so  as  to  form  a  polygonous  roof,  upon  which  slates 
might  be  laid  in  the  usual  manner;  but  this  I  found  would 
cost  above  four  hundred  pounds.  It  then  occurred  to  m^ 
that  the  flags  on  the  roof  might  be  so  ordered,  as  to  effect 
the  intended  purpose. 

I  took  off  a  portion  of  the  flags  in  fine  weather,  and  with- 
out removing  them  from  the  top  of  the  building  I  had  them 
cut inthe following  manner ;  the  flags  (a  a,  PU  III,  fig.  3)  were 
about  three  feet  long,  two  feet  or  two  feet  six  inches  broad, 
and  two  inches  and  a  half  thick.  The  upper  course  was  of 
fine  even  flags  four  feet  broad,  and  each  of  considerable 
length,  and  under  this  course  the  roof  was  secure  every 
where,  except  between  the  lateral  joints.  To  prevent  the 
rain  or  snow  from  penetrating  between  the  upper  and  under 
courses  or  horizontal  joints  of  the  flags  was  the  first  object. 
For  this  purpose  a  groove  was  cut  an  inch  deep  in  thesur* 
face  of  the  upper  part  or  top  of  those  flags  that  were  next 
the  eaves;  this  groove  was  cut  within  one  inch  of  the  top 
of  the  flag.  A  similar  groove  was  cut  in  the  under  side  of 
the  next  course  that  lapped  upon  the  lower  course,  and  so 
on  from  the  eave  to  the  ridge;  so  that  the  upper  flag  or 
stone  could  hook  upon  the  under  one,  as  may  be  seen  in  the 
section,  fig.  1.  PL  III. 

The  next  object  was  to  secure  the  lateral  joints.     To 

effect 
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effect  this  pnrpose,  grooves  were  cut  intot)ie  upper  surface  Jaiai 
■long  esch  aideoft^very  flag  three  quar(eri«r an  inch  deep  *'"* 
Uoiie  inch  from  the  e<{ge,seefig.  Sand  3,  wheTeasection  or 
profil«is  given.  Tocovei  these  luteraljoiDls  caps  of  lead  were 
bid  from  the  ridge  to  the  eaves.  »  cap  for  ea«h  flag,  or 
rather  for  every  pair  of  ftagi.  These  caps,  which  had  the 
ap^tearaoee  of  a  bead,  were  fasteued  over  tiie  rabbets  or 
grooves  of  the  flabby  copper  i]:ii1d,  c,  driven  through  the 
caps  into  the  juncture  between  the  flags.  These  naila  were 
Dade  funt  by  slips  of  aheetlead  d  d  Bg.  3,  put  between  the 
(tiMiea.  A  representation  of  the  full  siie  of  the  grooves  in 
the  stones  of  the  leadcBpaaduiualiroom  iiailsis  given,  fig.  3. 

Where  holes  were  made  through  the  lead  cups,  the  water 
mi(;ht  find  a  passage;  but  this  was  prcveuted  by  preparing 
the  hoi' s  in  the  lead  in  such  a  manner,  as  to  stop  the  water 
■Iwve  the  hole,  and  to  turn  it  aside  from  thedireclioD  whicb 
might  be  hurtful.  The  caps  before  Ihey  were  laid  iu  their 
proper  places  were  turned  upside  down,  and  where  nails 
were  to  pasi,  a  burr  or  button,  b,  b,  was  punched  in  ih* 
IncI  half  aa  inch  deep,  and  by  a  proper  tool  passing  through 
the  punch,  a  hole  wus  made  in  the  centre  of  the  button. 
The  cap,  whcu  put  into  its  place,  cover«i  the  ridges  oflhe 
flags  between  the  grooves,  so  that  no  nuter  could  find  an 
entTsnre  between  the  joints  of  the  flags;  nor  could  eny 
water  rise  above  the  tops  of  these  buttons,  because  the  Tk'j 
descent  of  the  roof  would  carry  it  off.  Besides,  the  button 
or  burr  was  covered  by  a  tauthroom'firadfd  naif,  the  nm  of 
which  entered  a  little  into  the  lead  round  the  burr  and  pr«- 
rented  small  particles  of  snow  from  gaining  admittance. 

The  holes  in  these  caps  might  havp  been  closed  by  solder; 
bat    whenever   any    work   that    is   of  difficult    access  is  to  SimpIMiraS 
be  performed,  it  is  always  advantB^eous  to  have  it  executed  "'"»<•""'- 
by  some  one  workiuan,  in  a  manner  that  requires  no  diffi- 
cult art  or  complicated  apparatus.     And  I  find  that  not  one 
d<op  of  water  has  penetrated  through  these  joints  during  | 

the  two  winters  that  have  passed  since  they  were  covered  I 

according  to  this  pUn. 

At  the  commencemt:iit  of  the  business  many  difficulties  Diftcultin 
with  respect  to  the  tceflolding  were  ai 
Uddcn  were  reqaiiite.    Cripple*  buag  on  iion  stauncheons 
Gt  in 
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in  the  wall  were  deemed  insecure;  and  the  country  work« 
_         men  trembled  at  the  idea  of  being  perched  so  high  from 

■Qrmottnted.  the  ground  without  any  apparent  prptection.  I  convtracted 
eight  light  ladders,  each  six  feet  long ;  tlietfe  were  wider  «t 
one  end  than  at  the  other,  so  as  to  permit  them  to  be 
joined- together  by  small  bolts  passing  through  the  ends  of 
both  ladders.  The  ladders,  thus  joined,  applied  themseWet 
commodiously  to  the  circular  roof,  they  were  hung  acrosa 
the  top  and  fastened  by  ropes,  passing  o?  er  the  ridge  of  the 
rooftotheironbarsofthewindowsoftheupper  cells  on  the  op- 
positeside  of  the  gaol,  which  happened  tobeempty*  On  these 
ladders  movable  cripples  were  placed  wherever  a  sea flbld  waa 
wanting  :  on  these  cripples,  which  extended  six  feet  from  the 
roof,  strong  planks  were  laid,  with  leda;fs  to  prevent  their 
slipping  sideways ;  round  this  scaffold  a  coarse  substantial 
handrail  was  t^ed.  The  pasiag^  to  this  scafTctld  was  through 
a  large  opening  in  the  top  of  the  |x>of  whence  the  workmed 
descended  down  the  ladders  to  the  lower  platform,  and 
thence  to  any  part  of  the  rbof^»  *  - 

Expense.  The  scaSblding  of  this  work  cost  but  fifteen  pounds,  and 

the  repair  of  the  roof,  exclusive  of  some  other  work  that  was 
carried  on  at  the-taoie  time,  came  within  one  hundred  and 
forty  pounds. 

As  I  may  not  have  an  opportunity  of  mentioning  it  in 
another  place,  I  hope  that  you  will  excuse  me  for  inserting 
a  circumstance  relative  to  this  gaol,  which  is  certainly  not 
connected  with  the  immediate  subject  of  this  letter ;  but  as 

*The  moment  the  scaffold  was  ftnifhcdy  I  ivent  upoa  it  myself,  and 
from  that  time  no  objections  were  made.  Notwithstanding  all  the  pre- 
cautions that  had  beea  taken,  a  fatal  accident  threatened  tha  lives  of  the 
**  workmen.    It  has  been  said  already,  that  the  r*pes  which  held  the  Ia4« 

ders  were  tied  to  the  bars  of  the  upper  cells  of  the  gaol.  One  moraing, 
towards  the  close  of  the  business,  the  principal  workman  found  the  lad- 
ders, and  the  scaffold  that  was  attached  to  them,  giving  way.  He  had 
sufficient  presence  of  mind  to  throw  himself  off  the  scaffold  on  the  roof; 
as  he  was  near  the  top,  the  slope  of  the  roof  was  not  sudden.  He  could 
therefore  stick  there  till  his  ccnpanions  rclicTed  him. 

The  cause  of  this  sudden  failure  it  was  impossible  to  foresee.  A  mad 
woman  had  been  accidentally  put  for  a  single  night  into  one  of  the  upper 
cells;  there  by  moonlight,  with  thAt  mischievous  alacrity  which  is  often 
.the  accompaniment  of  insanity,  she  untied  the  cords,  and  left  the  scaf* 
fold  lilhout  suppsrt. 

it 
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it  relates  to  public  buildings  of  all  sorts,  it  cannot  be  with- 
out some  ^neral  interest. 

In  laying  the  first  stone  of  the  gaol  of  Longford  twenty  ^,^^^]*, 
years  ago,  I  placed  in  a  cavity  sunk  in  a  large  stone,  under  the  foundation 
the  S.  W.  corner   of  the   building,   several   tiles,    upon  ^®'P<>»^*"^y« 
which,  before  they  were  baked,  there  were  inscribed  various 
memorandums  for  pofterity,  the  Greek  and  Roman  alpha- 
bets, the  latitudes  and  longitudes  of  Paris  and  London,  the  va- 
riations of  the  needle,  the  nature  and  dates  of  various  inven- 
tions, of  gunpowder,  of  printing,  of  the  steam-engine,  of  iron 
bridges,  of  the  balloon ;  some  of  the  discoveries  ofchemistryi 
and  several  remarkable  events,  with  the  names  of  celebrated 
books,  and  of  their  authors. 

If  this  were  done  in  various  places  in  Europe,  it  might  This  recon- 
hereafter  be  not  only  gratifying  to  future  curiosity;  but  ^^^1^^,  ^c^, 
might  be  useful  to  mankind.    We  have  reason  to  believe,  sioiU. 
that  fictile  compositions  are  among  the  most  durable  sub* 
stances  that  exist,  and  as  we  may,  with  the  greatest  ease,  in- 
scribe what  we  please  on  them  before  they  are  baked ;  it  is 
but  a  snail  sacrifice  to  posterity,  to  give  up  an  hour  or  two 
of  leizure,  from  a  hope,  however  feeble  it  may  be,  of  pre- 
serving some  of  the  discoveries,  which   have  hitherto  been 
made  in  art  or  science.     Swift  tells  us,  that  a  shrewd  fellow  Posterity, 
inquired,  why  we  did  so  much  for  posterity,   when  pos- 
terity has* never  done  any  thing  for  us.     It  is  true,  that 
posterity 7iai  never  done  any  thing  for  us;  but  the  idea 
of  a  posterity,  that  can  bestow  posthumous  fame,   has  ever 
been  and  ever  will  be  an  excitement  to  present  exertion. 
Our  own  immediate  descendants  reap  the  harvest  which  we 
sow,  and  nothing  is  more  natural  or  more  laudable  than  a 
wish  to  preserve  our  names  among  those  who  have  been  be* 
nefactors  of  society. 

EdgewtMTthtoumf  Ireland^  ' 

the  17th  of  Jpril,  I9\l^ 


IL 


amr'i  lifeboat. 


Mftkodofmahivg  any  Ship's  Boat  a  Life  boat,  lo  preserve  th* 
Licet  of  the  Crno  tn  imntinent  danger ;  fry  ihe  Her.  JlWEI 
Bremkeb,  Minister  of  M'alU  and  Fiola,  Orktuy  Island^. 


Ha 


Having  a  great  many  yeaw  ago  witDe^iied  a  raelancboljr 
""*■  I  scene  of  shipwreck,  ajid  eeen  men  iierisliiiig  ;it  lUlle  more 

thiin  the  rfifilaiice  of  one  hundred  jBrds  from  tlie  shore,  it 
forciblj-  struck  iiie,  ihul  tliou[;h  there  wui  no  possibility  of 
getiiti}}  from  ihf  shore  tothem,  yet  there  was  a  great  proba* 
bility  that  ineuus  might  be  found,  by  vhich  those  in  sucli 
situations  mi^bl  with  safety  be  enabkd  to  efft'ct  thrirescape 
to  the  shore;  uod  farther  considering,  tliut  the  very  precti* 
rious  aid  of  some  accidental  piece  of  wreck  (under  every 
disadvHntBge  and  in  a  tcimptstuous  sea)  sooielinies  serves  to 
save  life,  1  was  confirmed  in  the  opinion,  tlml  some  method 
might  be  devised,  which,  upon  good  grounds,  would  hold 
forth  the  promising  prospect  of  safety  in  all  the  common 
and  general  cases  of  shipwreck.  Hence  it  was,  thiit  to 
devise  such  a  scheme  became  the  object  of  niy  research  ever 
after. 
riMilbrfa^  ThefollowiDg  plans  (especially  the  Bret)  aresosimple.and 
t^I^^ed.  »^«  «*'"  "  obnous,  that  I  cannot  allow  myself  to  think 
th»t  any  aeaman  can  entertain  the  smallest  doubt^but  thqt 
B  boat  so  prepared  would  live  in  any  sea  whatever,  could  nei- 
ther sink  nor  overset,  and  could  carry  in  safety  a  number  of 
}ieople,  in  proportion  to  her  size,  over  a  bar,  or  from  the 
«rreck  to  the  shore  through  any  lurf. 
BiMfiacr  That  empty  caakamuiit  float, almost  iihoHj above  thesur- 

^^1  face  of  the  water,  is  so  clear,  that  no  person  can  be  ao  ab- 
surd as  to  <)uestian  it;  and  it  is  equally  certain,  that  ereiy 
caak  will  support  weight  of  any  kind  in  proportion  to  ita 
■ize.  In  order  thep  to  accomplish  theend  proposed,  there  ia 
only  one  thing  more  wanted,  and  that  is,  by  means  of  suffi- 
cient sdzing*  or  holdings,  to  secure  the  casks  in  their 
places.     Were  you  to  tell  a  seaman,  that  he  is  not  master  of 

•  Tiani.ofth«Soc.  of  AH*,  loL  XXVllI,  p.  isii.    The  lilTcrmeilal 
if  tlM  Sacii^  and  tweuty  |uiaeu  wen  voted  to  Um  auibor. 


this  migbtj  opemtion,  it  it  vaBier  to  conceive. than  to  express 
the  cootempt  he  woo  Id  feel,  and  the  energetic  reply  bet 
woold  probably  make  to  soch  a  supposition.  If  then  these 
are  nndeniable  poiotSf  it  mast  follow,  that  wbererer  the  boat 
can  be  had  recourse  to,  all  that  is  contended  for  in  the  plan 
must  be  granted. 

It  no  doubt  has  been  upon  these  simple  and  obvious  prin* 
ciples,  that  those  corporate  and  public  bodies,  and  hnndreda ' 
of  seamen  to  whom  the  plan  has  been  communicated,  have 
so  readily  and  entirely  approved  of  it.  But  however  r^ 
•pectable  and  aothenUc  these  testimonies  (afterward  to  bo 
seDtioned)  may  be,  I  lay  no  stress  upon  that  point,  neitber 
do  1  ask  any  credit  for  it,  but  freely  submit  my  statement^ 
to  the  great  body  of  seamen  in  general,  leaving  them  to  be 
judged  of,  not  with  liberality  only,  but  with  severity,  ooo* 
sidering  that  it  would  be  a  crime  of  the  first  magnitude,  to 
advance  a  single  argument  or  suggestion,  that  could  have 
the  smallest  tendency  to  mislead,  in  a  matter  so  solemn  and 
important  as  where  life  and  death  are  concerned* 

Were  I  to  go  back  to  cases  that  are  well  known  to  have 
happened,  I  could  easily  pmnt  out  many,  wherein  had  this 
plan  been  thought  of,  there  can  be  no  doubt  but  it  would 
have  been  attended  with  the  happiest  consequences;  and 
probably  the  recollection  of  many  seamen  may  furnish  cases 
of  the  same  kind,  which  have  happened  within  their  own 
knowledge. 

I  shall  only  add,  that  I  expect  no  benefit  or  advantage 
whatever  to  myself  from  my  perseverance  and  labours  on 
tfaia  subject,  nor  reimbursement  for  an  expense  of  some 
hundred  pounds  which  it  has  cost  me  in  repeated  journies  to 
Edinburgh  and  London,  as  well  as  in  experiments,  which  a 
living  of  less  than  seventy  pounds  a-year  could  very  ill  af» 
ferd;  but  I  shall  nevertheless  reckon  myself  amply  rewardedf 
if  what  1  have  to  propose  shall  at  any  time,  or  in  any  case, 
prove  the  means  of  relieving  fVom  the  deepest  distress,  and 
of  rescuing  from  otherwise  inevitable  death,  even  a  few  of 
those  who  have  had  the  misfortune  to  be  involved  in  all  the 
iMNTDurs  of  shipwreck. 
Marinefa  are  unavoidably  exposed  to  incomparably  greater  Hu^g^p  ^^ 

hardships 
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h*tA  I  ind  luffaringE,  than  ore  to  be  met  nith  in  *of 
other  line  in  hunmn  life. 

Whilr  the  labours  of  all  others  are  moil(^r»te,  and  find 
relief  at  Btated  intttralB  bj-  day,  and  rejiose  by  nighti  the 
KamuQ  must  contend  with  the  storm  »ci  long  a»  it  lasts,  and 
encounter  danger  at  a  moment's  warning,  whether  at  mid- 
day or  midnight.  Whilst  tht  temi>cGt  rages,  no  respite  eaa 
be  allowed  him  i  he  must  keep  his  station  without  intermis- 
sion, aod  after  toiling  above  strength  and  above  measure,  it 
is  oflen  his  hard  fate  to  be  shipwrecked  at  last. 

The  eomplicnted  distress  attending  this  frequent  aod 
fatal  disast«r  it  would  be  in  vain  to  attempt  to  describe  ia 
any  notds;  nor  is  it  pofaaiblf  to  (.'onjecture  nearly  the  num- 
ber, nhich  is  added  annually  to  the  innumerable  multitude 
of  deud  which  the  ocean  eoulaiiis. 

Sometimes  several  hnndreds  in  one  ship  are  involved  in 
this  direful  cHhimity,  where  the  misery  of  each  sufferer  is  in- 
creased, iu  proportion  to  the  itccumululed  wo  that  surroundi 
him;  the  cry  of  de-pair  is  htnrd  on  every  side,  and  lu  dis- 
traction each  exclaims,   Wliut  ^hall  we  do  ? 

Amidst ovenvheloiing  naves  and  wreck,  the  mariner  suf- 
fers in  his  person  all  that  a  living  mnn  Clin  nnJiTgn,  and  in 
hii  mind  all  the  anguish  that  despondence  cuu  create, 
heightened  by  the  agonizing  thought,  that  he  is  never  more 
to  behold  wife,  child,  family,  or  friend;  still  hon  ever  amidst 
all  his  suffering*  an  ardent  love  of  life  prevails,  and  the  hsp- 
leu  mariner,  struggling  hard  to  preserve  it,  cliugs  to  what- 
ever  seem*  to  promisea  momentary  reprieve. 

In  the  n>eaD  time  the  wreck  is  rapidly  giving  way,  some 
■re  washed  away  in-one  place,  and  others  in  another;  those 
who  remain  redouble  their  efforts  for  life;  but  alas!  they 
strive  in  vain;  one  decisive  blow  has  dashed  their  last  and 
only  support  to  pieces,  and  all  are  going  down  together— 
a  general  shriekis  heard— to  be  heard  no  more!  the  tne- 
lancholy  scene  bu  closed,  and  ndther  survivor  nor  wreck  it 
l«ft  behind. 

Any  plan  then  that  has  for  its  object  to  afford  relief  in 
situations  of  such  extreme  distress  and  which  seeks  to  ex- 
pend tbc  MDie  benefit  to  thouaaods  of  perishing  men  in 
futurs 


fitert  pgeiy  will  do  donbt  meet  with  a  fiiTooriUe  iceepAon 
from  erery  humane  and  benevolent  mind. 

Ait  humanity  and  true  beoeFolence  are  not  merdy  tpe-  Trot 
cnlatifo,  but  active  piiaciples;  and  wherever  they  **^t^  l^^^lij^ 
exist,  the  helping  hand  it  inttantly  ttretched  forth,  to  eae- 
cute  the  dictatat  of  the  feeling  heart* 

At  no  tubject  can  be  more  inuretting  to  individnals  than 
the  present,  or  more  important  to  society,  may  it  not  then 
be  expected,  that  every  friend  to  humanity  and  to  hit  coun* 
try  will  not  only  heartily  with  success  to  the  present  plan, 
bat  also  lend  his  best  assistance  to  have  it  brought  into  aH 
the  practical  effect,  of  which  it  may  be  found  susceptible  ? 

It  is  to  be  understood,  that  the  plan  it  intended  to  ajfplj 
to  cases  of  shipwreck  in  general,  and  that  it  may  veiy  often 
succeed  even  in  cases  of  extraordinary  difficulty  and  peril. 

This  will  comprehend  the  far  greater  number  of  all  ship- 
wrecks that  happen,  and  the  author  thinks  himself  war- 
ranted  to  say,  that  no  solid  objection  can  be  offered  to  the 
effe<!tual  operations  of  his  plan  to  this  extent,  and  that  it 
will  be  found  fitted  to  answer  all  the  purposes  of  a  life  boat,  ^ 
bysaving  lives^  where  otherwise  men  must  inevitably  have 
perished. 

At  the  same  time  he  begs  it  may  be  understood,  that  heTh^pfrJ 
does  not  speak  with  this  confidence  from  his  own  opinion  }^J^|^|j 
only,  however  well-founded  in  principle  and  experiment  it  j 
may  be,  but  because  the  plan  itself,  after  repeated  investi-* 
gation,  has  received  the  unanimous  testimony  and  appreba- , 
tion  of  professional  men,  and  of  men  too  who  must  be  al- 
lowed to  be  the  most  competent  as  well  as  the  most  re- 
spectable judges  in  the  kingdom,  namely,  theTrinity  House 
of  Leith,  in  whose  records  a  copy  of  it  will  be  found* 

The  Report  of  the  Highland  Society  of  Scotland  confirms, 
that  in  their  Conunittee  appointed  to  witness  the  esperimestat 
Leilh  there  were  naval  men  of  that  numbef  who  were  cods* 
peteot  judges,  and  in  whose  skill  they  could  confide,  and 
for  this  reference  is  made  to  the  Appendix  of  their  second 
volume* 

It  has  been  repeatedly  submitted  to  the  Trinity  House  of 
London*  It  was  first  submitted  to  them  by  Lord  Melville, 
fim  tfoasnrer  of  the  navy,  and  their  answer  nuder  the  hand  of 

their 
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■tar  Kcretary  b  inserted  in  the  fowmmtioBcd  Appendix, 
igned  James  Court. 

lu  the  n«xt  place,  the  plan  ha>  been  laid  before  the 
jbI  Humaue  Society,  and  they,  not  being  naval  men,  do 
Bunmit  every  esaay  of  that  nature  to  the  Elder  Brethren  of 
theTrioity;  and  in  consequence  of  their  approbation  a  pre- 
mium of  five  guineas  was  given  by  the  R.  H.  S.,  as  appeara 
from  their  priuted  Reports  130O  and  1801. 

And  to  these  attesiations  might  be  added  the  Eubscribed 
approbation  of  more  than  one  huudred  fthip  masters,  whoia 
the  author  bad  occasion  tu  see  only  accidentally,  aod  whoie 
■obscribed  names  ate  now  in  his  possession. 

It  IB  under  the  sanction  of  such  authorities  and  documeott, 
that  it  is  now  oflered  to  tlie  public,  and  they  are  such  u 
must  be  satisfactory  to  every  impartial  and  candid  mind. 

They  have  been  obtained  without  interest,  favour,  or 
friend,  and  small  premiums  have  been  giveu  nilhout  the 
kuthorV  knowledge,  till  informed  by  letter  that  his  plan  had 
leceived  this  mark  of  approbation. 

It  is  impossible  therefore  to  ascribe  so  honourable  testimo- 
oies  and  gratuitous  bounties  to  any  other  motive  than  to  the 
«Mtviction  of  the  utility  and  efficacy  of  the  plan,  and  ui  «n 
dent  dewre  to  promote  an  object  so  devoutly  tu  be  wiahed,  as 
the  pmemtion  of  livei  in  cases  of  shipwreck. 

The  inventor  trusts  his  statements  will  show,  that  he  n 
■at  unacquainted  with  his  subject:  and  be  shall  only  add,  that 
be  has  had  more  than  forty  years  experiencein  the  use  of  boats, 
among  dangerous  tideways  and  rapid  currents,  soch  as  the 
Pentland  Frith,  and  all  the  other  channels  among  the  Ork- 
ncy  Islaodi ;  and  that  he  has  been  several  timea  at  sea  on 
shipboard,  in  storms  that  were  attended  with  shipwrecks; 
and  that  from  such  experience  he  is  perfectly  convincedi 
that  his  plan  is  sonnd  and  unexceptionable,  and  is  confident 
that  the  period  is  not  very  distant,  when  it  will  come  into  as 
great  repute  and  general  use  as  lifeboats,  properly  so  called, 
are  DOW  known  to  be. 

The  plan  may  be  executed  upon  boats  of  all  dimeniioDB, 

and  the  largest,  provided  they  eould  be  got  out,  would  be 

fonad  the  most  advantageous:  but,  all  circumstaDcet  cen> 

udeied,  ths  uie  deemed  ia  |ei>eral  best  adapted  for  ths 

purpoae 


ptirpote  woald  be  my  bott  from  tiztMb.to  timty  fcft  m 
lengti^  which  is  to  be  preptfed  as  followik 

Refinnce  to  tk§  Ptmn  of  the  Rev.  Mr.  Bnmmif^i  Pnpmr^ 
raiim  iifSkip  Boats  as  U/eboatSt  PL  llhjig.  4  ami  5. 

Two  additional  ring-bolls  are  to  be  fixed  in  the  ked  witb-  rmpimhMrf 
inside  of  the  boat.    One  to  be  placed  one  third  of  the  boat's  •i>¥»M>t» 
length  from  the  stem.    The  other  one  third  from  the  stem,  ums^*"* 
Two  auger  bores  are  to  be  pot  through  the  keel  withontsideb 
and  clove  to  the  garboard  stroke.    One  of  these  bores  to  bo 
pat  about  half  way  Jbetwizt  the  ring  in  the  stem,  and  thai 
next  to  it  in  the  keel.    The  other  about  half  waj  bctwijit  the 
ring  in  the  steroy  and  that  next  to  it  in  the  keel. 

Flogs  iuy  in  ordinary  be  put  into  these  bores,  to  be 
struck  outy  when  occarion  requires. 

Those  ring-bolts  which  are  in  ordinary  in  etery  ship^a* 
boots  the  two  additional  ring-bolts  in  the  keel,  and  the  two 
angur  bores»  are  all  intended  as  secure  points  of  fixture,  to  < 

which  sosing  ropes  are  afterwards  to  be  attached. 

Id  the  next  place,  two  tight  empty  casks^  (see  fig.  4.)  are  Gifts, 
to  be  ph>Tided,  of  such  dimensions  that  their  length  may  fit 
to  the  width  of  the  boat,  when  laid  athwart  ship,  and  their 
diameters  to  be  about  three  feet,  and  if  larger  so  much  the 
better. 

Eacb  cask  must  be  furnished  with  a  sling  on  each  endt 
and  each  sling  to  have  two  eyes  on  it,  about  six  inches  asun- 
dar,  and  the  slings  so  put  on  the  cask  as  that  the  eyes  may 
be  on  the  upper  side  when  laid  into  the  boat,  that  the  sox* 
iog  rope  may  pass  through  those  eyes,  in  their  way  from  ring«, 
bolt  to  ring-bolt. 

One  of  these  casks,  so  prepared,  is  to  be  laid  in  forwaidr 
and  the  other  aft;  and  each  cask  so  near  its  respective  ring 
in  the  keel,  as  only  to  leave  sufiicieot  room  for  passing  the 
aeixing  rope  through  the  ring  in  the  keel. 

By  this  means  the  vacant  space,  to  be  then  filled  up  with 
oof  k,  will  be  left  betwixt  the  cask  and  the  bow  forward,  and 
betwixt  the  other  cask  and  the  stern  afk. 

The  requisite  quantity  of  cork,  according  to  tha  dimen-  Coric. 
of  Iba  boattindtba^aali^eflbecorky  may  be  about 

a  hundred 


«HIP  >    LITEBdlT.  ^^ 

«-buii(lKd  BDd  a  hntf,  or  two  hundrei)  weight,  for  tach  end 
of  the  boat,  and  thitt  for  eu(.-h  end  ought  to  be  made  up  into 
two  separatt!  bundles,  each  bundle  being  fitted  to  the  width 
of  the  boat,  and  the  u^ipermost  one  foriniDg  sn  arch  from 
gunwale  to  gunwale. 

The  cork  is  to  be  made  up  in  canvsi,  done  orfr  witkvort 
pitch  for  pre^trralion,  and  each  bundle  marked  and  nurn* 
bered  according  to  its  place. 

The  casks  and  cork  being  laid  into  the  boat,  leizing;  topei 
are  then  to  be  applied  fot  securing  them  iu  their  places. 
Mrikodatw-  Here  it  is  to  be  observed,  that  the  single  turn  of  rope. 
Ij  which  is  to  go  through  the  augur  bore  in  the  keel  and  round 
all,  KhouM  be  the  first  made  fast,  that  the  other  seizing  rope 
(which  we  shall  suppose  to  have  been  made  fast  lo  the  ring 
in  the  stem)  may,  in  passing  through  the  eyes  on  itie  Uiug, 
take  in  the  surrounding  rope  betwixt  the  two  eyes,  which 
will  thereby  prevent  the  surrounding  rope  from  slipping  to 
either  side  of  the  catk. 

The  leiiing  rope,  having  passed  through  the  eyes  on  the 
iliog,  is  then  to  be  passed  on  through  the  ring  in  the  keel, 
and  thence  back  again  in  the  same  manner,  through  the 
ryes  on  the  sling  on  the  other  end  of  the  cask,  to  the  ring  in 
the  bow;  and  lutly,  the  seiring  rope  is  to  be  brought  di* 
KCtly  from  th«  ring  in  the  stem  to  the  ring  in  the  kee),  by 
whidi  it  will  cross  the  cask  at  the  bung  or  middle  part  of  it : 
the  other  cask  and  cork  aft  are  to  be  secured  in  the  same 
nanner. 

The  preparation  will  be  completed  by  attaching  a  bar  of 
le«dorpig>iront  of  about  two  hundred  weight,  to  the  keel 
wUhim  side,  by  oM>ns  of  the  ring-bolti  in  the  keel  or  others 
'   wise. 

The  nine  plan  idi^  be  executed  with  equal  effect,  and 
nearly  with  the  same  expedition,  by  the  following  alteration 
and  arrangement. 

Instead  of  one  large  cask,  two  less  ones  may  be  used  in 
each  end  of  the  boat. 

These  are  to  be  laid  in  lengthwise,  fore  and  aft,  in  t^ 
boat,  alongside  of  each  other,  and  both  together  ought  to  fill 
the  width  of  the  boat. 

These  moBt  abo  be  fnnuriied  with  riiogs  on  cub  end* 


mP*8  tlfEBOlT.  ffj^ 

mnd  with  two  eyes  on  each  sling,  and  these  eyes  so  placed  as 
to  be  about  two  inches  abore  th«  horizontal  diameter  of  the 
cask,  ooe  eye  being  on  each  side  of  the  cask  when  the  sling 
is  pat  on. 

The  seizing-rope,  being  now  made  fast  to  the  ring  in  the 
stem,  is  to  be  passed  through  the  eyes  on  the  slings  on  one  side- 
of  the  cask,  then  through  the  ring  in  the  keel,  and  so  back 
again  through  the  eyes  on  the  slings  on  the  other  side  of  the  * 

same  cask,  to  the  ring  in  the  stem*  The  rope  is  then  conti- 
nued on  till  it  has  passed  in  the  same  manner  on  both  sides 
of  the  adjoining  cask,  and  the  last  turn  is  to  be  made  directly 
from  ringbolt  to  ringbolt,  passing  over  and  above  the  snr* 
rounding:  rope,  which  will  thereby  be  brought  down  in  the 
dRddle  betwixt  the  two  casks,  and  made  closely  to  compreu 
them  on  each  side. 

The  same  process  is  to  be  followed  as  to  the  casks  aft, 
where  the  dimensions  of  the  boat  will  admit  of  it,  anid  where 
otherwise  one  large  cask  athwart  ship  may  be  used,  as  in 
the  plate,  fig.  5.  It  was  in  this  manner  that  the  experiment 
at  Leith,  hereafter  to  be  detailed,  was  made,  and  all  the 
cork  that  was  used  on  that  occasion  was  about  one  hundred 
weight  put  into  the  narrow  part  of  the  boat  aft,  in  order  to 
raise  a  common  porter  cask  placed  above  it  to  a  convenient 
height.  The  prepaiation  of  the  cork  bundles  in  this  case 
will  differ  somewhat  in  their  shape  from  those  in  the  former 
plan,  but  as  the  purpose  of  them  is  the  same,  namely,  to 
fill  op  the  vacant  spaces  betwixt  the  cask  and  the  boat,  a 
particular  description  of  them  seems  quite  unnect»sary; 
only  it  may  be  observed,  that  as  the  diameters  of  the  casks 
forward  are  considerably  less  than  that  in  the  former  plan, 
so  much  of  the  cork  ought  to  be  placed  underneath,  as  may 
serve  to  raise  the  upper  side  of  the  casks  about  four  inches 
above  the  gunwales,  it  being  evident,  that  the  higher  they 
can  be  raised  with  sufficient  seciiritVy  the  more  effectually  all 
posMbility  of  overturning  will  be  prevented. 

The  same  quantity  of  ballast  is  to  be  used  in  this  case  as 
in  the  former,  and  i«  to  be  applied  in  the  same  manner. 

With  respect  to  boats  of  small  vessels,  a  single  cask  for-  Boati  of  fmill 
ward  and  another  aft,  without  any  cork,  will  be  sufficient. 

Each  cask  to  be  about  the  size  of  a  hogshead,  and  to  be 

set 


•it  fD  ciidt  or  lanii^  obliqiidy  towaidi  tht  nop  in*  fhm 
•tern  and  iteniyto  whkb  thej  are  to  be  eecnredy  end  mt  the 
•ame  time  to  two  other  rings  placed  in  the  keel,  proper  for 
that  parpote :  theee  catlcs^  from  their  position  and  power, 
would  e£fcctoalIy  prerent  unking  or  upsetting;  and  as  the 
^  crews  of  such  ressels  are  few  in  number,  their  boats  might 
support  them  safely  through  any  breach  into  diallow  water* 
A4«nt^(ticf  The  foregoing  plans  are  founded  upon  unquestionable 
pS^  ^^  principles,  and  constructed  according  to  a  regular  metlMML 
They  keep  in  view  the  difficulties  to  be  encountered,  and 
proride  against  them  by  making  a  few  necessary  pfepara* 
tions  in  due  time.  Were  this  attended  to,  all  the  coofusiou 
mud  embarrassment  which  arise  from  sudden  alarm,  and 
the  distress  that  must  attend  m  total  wantof  suitable  me«|Mb 
would  be  prevented,  and  an  encouraging  prospect  of  safety 
held  out  ereo  in  the  most  perilous  situations. 

The  want  of  timely  forecast,  and  the  neglect  of  meant 
that  were  in  our  power,  never  ful  to  occarion  the  Uttereat 
aelfrreproadif  and  the  most  painful  rexation,  whenever  wa 
are  overtaken  by  nusfortunes,  which  a  little  prudence  might 
have  prevented. 
A  third  plan  Hariog  however  but  too  much  reason  to  apprehend,  that 
*"***'^  such  prudential  provisions  as  have  been  stated  will  still  bw 
neglected,  in  spite  of  every  suggestion  and  consideration 
tiiat  can  be  urged,  I  shall  now  propose  a  third  plan* 
Though  inferior  to  the  former,  as  a  ship  with  jury  mssts,  torn 
sails,  and  a  temporary  rudder,  is  to  one  in  perfect  good  con* 
dition;  yet,  considering  that  this  inferior  plan,  like  the  dis* 
abled  ship,  may  gain  what  was  despaired  of,  and  save  what 
was  given  up  for  lost,  I  proceed  to  state  it : 
Csiki  alons.  '  1*^^^  ?^^^  ^i^l  consist  in  the  application  of  casks  only* 
These,  if  stowed  closely  and  so  as  to  fill  up  as  well  as  pos« 
rible  one  third  part  of  the  boat  forward,  and  one  third  aft, 
would  effectually  prevent  the  boat  from  sinking  or  over- 
setting. 

Upon  this  plan,  in  order  the  better  to  secure  and  com* 
bine  the  casks,  the  end  oF  a  sail  should  be  in  the  fir«t  place 
thrown  into  the  bottom  of  the  boat,  and  the  casks  being* 
stowed  upon  it,  the  other  end  of  the  sail  should  then  be  dou- 
bled over  all:  the  seizings  are  then  to  be  made  through 

holes 


Met  ttraek  mof  whore  throagh  tlie  bottom  and  ndes,  wber- 
crer  di«  pmiiigof  a  rope  tnagr  be  foand  necesaary,  or  of  any 
ate  for  confining  the  casks. 

The  constant  and  general  idea»  that  the  utility  of  every  HokBintlw 
boat  depends  upon  the  tightness  of  her  bottom,  and  her  ^^^^.^ 
completely  resisting  the  admission  of  water,  opposes  itself  tifsooi. 
strongly  and  almost  irresistifoly  to  the  directly   opposite 
idea,  that  water  freely  admitted  could  do  no  injury;  nay,  so 
girong  is  the  received  opinion,  that  it  may  be  very  difficult  ' 
to  persuade  some,  that  large  openings  in  the  bottom  wpuld 
piwva  a  real  advantage;  it  is  however  undoubtedly  true,  that 
tn  the  present  plan  this  wduld  really  be  the  case. 

It  is  therefore  very  material  to  observe^  that  neither  the 
nnoiber  nor  the  sice  of  the  holes  struck  through  is  of  any 
oonaequence,  as  to  the  water  in  the  boat ;  on  the  cootraty^ 
they  would  be  so  &r  from  being  detrimental,  that,  to  a  cer* 
ta&n  extent,  they  would  be  of  advantage,  as  they  would  serve 
to  discharge,  in  proportion  to  the  buoyancy  contained,  what*  , 
ever  top-water  might  be  withinside,  above  the  level  without, 
and  whicb  the  boat  would  otherwise  retain  as  a  load  and  dead 
weight,  if  she  were  every  where  perfectly  tight:  whereas,  iii 
propor^on  as  the  buoyant  power  operated  in  raisiDg  her,  the 
lop-water  would  instantly  subside  through  the  holes  in  the 
bottom,  and  thereby  render  her  more  lively,  and  to  swim 
higher  out  of  the  water. 

From  not  attending  sufficiently  to  the  fact  now  stated,  it 
has  probably  happened,  that  the  plan  we  are  at  present  de* 
icribinghas  never  been  attempted;  but  whoever  will  take 
the  trouble  to  consider  the  matter  a  little  may  soon  be  con- 
vinced, that  they  may,  without  scruple  or  hesitation^  make  as 
wumy  hokSf  and  of  whatever  size^  as  they  may  judge  neces- 
sary for  passing  ropes,  wherever  they  can  serve  for  effectu- 
ally securing  the  casks  in  their  places. 

The  only  point  chiefly  to  be  attended  to  is  never  to  attach  The  £uteninc 
ropes  to  any  tender  part  of  the  boat,  such  as  the  gunwales  or  J^^'S^m^ 
thwarts,  but  to  such  parts  as  possess  the  greatest  strength,  est  ptrci. 
and  in  which  entire  confidence  may  be  placed. 

As  the  largest  boats  have  strong  timbers,  this  plan  might 
probably  succeed  best  if  applied  to  launches  and  long-boats. 

Small  anchors  in  ii  have  iron  stocks,  and- which  could  be  BaUa^t. 

kid 


bid  ill  the  Mftoa  «{ jthe  bMiik»  irmU  mm  fct  h»Uirfp 
Iboagh  probaU  J  bftllMt  in  large  boato  woaU  noi.  bn  vntif 
nrGcmry.  . 

The  bold  to  be  tlniek  tlqroagii  nay  be  pieroiA  «ilh  a 
■UKrling-tpikeaiid  mallet  betwixt  the  timbert. 
•ijj*"*!^  The  power  and  efiectof  emptj^  casks  is  well  known»  thn 
application  of  them  being  a  common  expedittit,  used  almosi 
ctery  day  for  the  purpose  of  floating  strandied  or  bilged  ves* 
sels  of  great  burden.  How  easy  then  it  must  be»  by  the 
aam^  means*  to  render  a  boat  buoyant  to  any  degree  thai 
could  be  wishedt  nay  be  abundantly  evidedt  to  «r<»y  .pmv 
son  not  obstinately  blind  to  undemable  fact. 

The  thing  is  so  self-evident  as  to  reqnire-*no  proof,  tbal«  if 
both  eods  of.  the  boat  be  tolerably  filled  with  emp^.caaksy 
she  will  not  only  thereby  be  secured  against  npsrtting  or 
sinkings  but  will  be  rendered  extremely  buoyant  providad 
«  the  casks  be  effiiduaUy  secured  in  their  pkeea;  and  in  full 
proof  of  tUs  fact»  the  experiment  hereafter  to  be  narrated 
waa  made  almost  entirely  with  empty.casks. 

The  infentor  having  little  hope  that  the  far  better  and 
more  digible  plan  by  timely  preparatiMm  will  be  adopted,  is 
the  more  solicitous  to  gain  attention  to  this  third  mode,  by 
means  of  casks  only,  because  necessity,  which  is  often  the 
mother  of  persuasion  as  well  as  of  invention,  may  compel  the 
unfortunate  mariner  to  have  recourse  to  it* 

Seamen  being  above  all  others  expert  in  the  use  of  ropes, 
and  expeditious  in  making  secure  seizings*  which  is  the 
great  and  only  thing  wanted,  the  inventor  begs  lesve  confi- 
dently to  affirm,  that  whenever  it  dwll  be  tried  it  will  be 
found  perfectly  safe  and  successful. 

Let  therefore  no  scruple  or  hesitation  be  made  in  striking 
holes  through  the  boat,  any  where,  and  of  any  number  or 
size  that  may  be  found  necessary  for  passing  ropes  for  the 
effectual  con6nement  of  the  casks.  This  plan  will  apply  not 
to  one  boat  cm/y,  but  to  every  boat  in  the  shipf  provided  there 
be  a  sufficiency  of  casks  ou  board. 

If  then  the  two  great  points  upon  which  1  set  out, 
namely,  the  powerful  buoyancy  of  casiks,  and  the  peculiar 
cxpertness  of  seamen  in  every  operation  where  ropes  are  to 
be  used,  be  duly  considered,  they  will  sufficiently  vindicate 

and 


nira  iirxBO&T* 

uid  verify  all  thmt  1  )»*■  «at«d ;  and  uniM  the  one  or  the 
olbcr,  or  both,  (that  is,  the  power  of  casks,  and  expertoesi 
of  BeameD)  can  be  ahonn  to  be  fitlae  asauiii[Jtioiii,  the  coft* 
elusions  which  1  have  drawn  can  oeilber  be  denied  not  (•• 
•i*ted. 

PObteroalions  and  Remarkt  ttlalive  to   the  foregoing 
Plam. 

1.— From  the  detsil  in  the  desciiptien  it  may  be  allcgedi  ObMnadant, 
thai  the  Hituation  would  not  admit  of  to  mach  time  u  the  Time, 
preparation  would  require. 

It  ii  grunted,  that  in  some  caiei  ihli  might  be  trve,  if 
nothing  had  be«u  done  beforr-hand;  but  lurely  anch  neglert 
«aght  by  no  means  to  be  Imputed  as  any  defect  in  the  p\»a, 
but  oii^ht  tu  be  ascribt^d  to  its  true  causei  the  rvtntMaei*  of 
those  who  wuuld  give  themselves  ao  trouble  to  avail  them- 
aelves  of  it. 

SlingB  titled  to  the  cuslia,  two  additional  ring  bolu,  two 
■uger  borea,  and  tlie  requisite  quantity  of  cork,  are  all 
tbinga  to  trivial  and  so  easy  to  be  provided,  that  to  be  with- 
nt  them  mu«t  appear  an  unpardonable  neglect;  and,  IT 
a  rettdineB«,lhe  short  (pace  often  minutes  woulA 
e  quite  sufficient  for  laying  them  io  their  places,  and  se- 
eing them. 

\-  It  ia  evidcDt  to  demonitratioD,  or  it  might  be  easily  prored 
jr  experiment,  ffith  respect  to  the  iirat  two  methods  stated, 
•ad  where  the  necessary  provisioDS  had  been  made,  that  the 
whole  could  be  executed  in  ten  minute*,  and  therefore  anj 
objection  in  point  of  time  can  have  do  plape. 

%. — When  tiicre  i 
ther  for  tome  time, 

in  reserve,  or  m»y  be  served  on  stiore  by  a  rope,  and  hauled  '^""^IiU'ilt 
off  agaiu.  Bs  ot^eii  a?  occasion  may  require;  and  if  to  be^ito. 
hauled  off,  it  might  be  a  necessary  precaution  to  pau  a  rope 
round  her  lengthways  to  assist  the  ring  boll  m  the  bow,  mud 
in  every  case  the  attachment  and  connection  of  the  boat 
with  the  vessel  ought  to  be  well  secured  till  the  moment  ths 
ja  to  be  cast  olT  for  the  khore. 


icre  is  a  prospect  of  the  ship  holding  toge- ^^l^^ 
me,  the  boat  may  be  kept  in  readiness  sod  be  lerTetl  aa 


j«  to  IH  cast  oH  lor  the  khore. 


m^MrT*'  ••*««»*  into  the  wrtennhelherBAer-ewi  or  «de;bfyHMW 
flf  handipikM  or  otbemiM,  B>  no-  wUer  cu  hart  hei^, 
(faongh  it.  might  ba  moK' dnirabl*.  if  it-ovvU  b€  dme 

without  filling  her  in  middiips  ^b  in  that  c«m  she  migfat 
be  conducted  through  very  heavy  seu  without  filling  at  all, 
ur/eccivin^  more  wuter  than  might  be  easily  baled  Qut> . 

Komauerhoir      4. — U  is  material  to  mntirlc,  as  it  may  not  generally  he 

■KiowaMtr*  attended  to,  (hat  the  plan  always suppsaes  the  midships  to 
bt  Tull  of  water;  but  that  the  requieite  biioyancy  of  (he 
boat  It  not  injured  by  that  cirmmstance,  nor  will  the  addi- 
tion of  people,  in  so  far  a>  they  are  immcrBcd  in  the  water, 
prove  any  additional  burden  ;  thi<.  will  he  perfectly  clear  to  ' 
fill  who  uodi^rEiaud  thin  part  of  Ihe  subject,  however  impro- 
bable it  way  appear  lo  otliers,  and  the  remark  •erves  to 
ab^w,  that  it  would  be  a  gopd  rule,  in  such  circumstances, 
/or  .the  men  to  keep  ihemselves  immersed  in  the  water  iu 
midshrpp  as  far  as  possible. 

The  idea  of  placing  meu  in  the  midihipa  of  the  boat, 
|«hile  at  the  same  time  it  was  full  of  water,  would  probably 
startle  a  landsman  not  a  little ;  siieh  ll^erefore  may  be  told, 
■that  evfry  Ufeboat  is  supposed  full  of  «ater.  and  that  to 
ynagine  there  could  be  any  man  in  one  with  a  dry  thread 
j^ont  him  noul4  argue  a  total  tgr.&rance  of  -the  mutter. 
.  5. — !t  is  to  ba  kept  in  mind,  that  the  danger  i«  alwayi 
)tiH>po«!<l  to  be  tstreioaf-Md  that  the  present  plan  affords 
j^eontf,^S)bIe  chance  of  saving  life;  therefore  whatever 
jiV^ihip  9*  difficulty  there  may  be  in  putting  it  in  execu- 
-ttftji-isjiDtirely  out  of  the  question;  any  other  view  of  the 
sul^ect  is  altogether  foreigti  to  the  purpose. 

Cj^siyieriflr.    IJiJ-^If  any  are  of  opinion,  that  cork  ought  alone  to  be 
1      iuad  for' buoy  amy,  there  can  be  no  doubt  of  its  answering 

^'^._^^  _  the  purpose  perfectly;  at  the  same  time  the  author  is  of 
-fc^  fiploioo,  that  a  combination  of  cork  and  casks  would  be 
'/ouiid  more  convenient,  and  in  some  respects  preferable. 
^  Waler  casks  would  always  be  at  hand,  and,  to  save  the 
Expense  of  cork,  might  on  that  account  be  preferred  by 
%mnfi  bvt' independent  of  this  consideration,  casks  are  by 
nore  than  one  half  lighter  than  their  bulk  of  cork,  and 
V—fc  .  .-    .  thereby 


iHIl^f  IIPBBOAT.  j^ 

K^b^nhf  ttore  th»tf «  doable  advmoUge  m  fiifoar  of  buoyancy 
la  gaiacd  bj  using  them* 

Thei^  is  bat  one  objection  to  the  use  of  casks,  and  that 
fsp  that  they  may  be  stove  in ;  bat  if  the  great  strength  . 
which  they  possess  from  their  'constmction  be  considered, 
and  at  the  same  time  that  they  are'^lfirongly  defended  by  the 
boatt  this  objection  must  appear  of  ifo  moment  at  alK 

7»-^Every  boat,  prepared  as  faiss  been  stated,  is  fit  to  carry  Pioportloa  sT 
men  eqpal  in  weight  to  something  more  than  one  third  of  ^J^'^**'^'" 
the  boafs  whole  burden,  and  one  of  dghteen  feet  in  length  .   ^ 

van  carfy  from  fourteen  to  sixteen  people,  and  have  snfli* 
cient  room  for  workinir  a  pair  of  oars,  which  ought  by  all  Oaa,  if  any, 
means  to  oe  short  ones. 


The  disadvantage  of  working  long  oars  upon  a  low  gun- 
wale, and  in  a  highjrunning  sea,  is  too  obvious  to  need  any 
thing  more  than  to  be  just  mentioned. 

S.— As  all  depends  upon  the  points  of  fixture,  too  much  Thetelnf 
attention  cannot  be  paid  to  their  sufficiency,  and  though  ^^^*^  ^  *^ 
those  stated  in  the  plan  are  judged  to  be  perfectly  adequafc 
to  the  purpose,  yet  any  person,  wishing  for  more,  may  add 
them  ai  pkoiure^  by  rings  of  rope  in  the  stem  and  stern- 
posts,  as  in  the  Greenland  boats;  by  more  rings  in  the 
keel ;  or,  in  addition  to  the  seizing  ropes,  a  netting  of  small 
rope  may  be  made  to  cover  the  whole  foreward,  and  another 
each  may  be  applied  in  the  same  manner  aft,  and  by  these 
means  every  possible  security  that  can  be  desired  may  be 
obtained. 

9«*— It  is  material  to  observe,  that  no  dependence  ought  tIm  chwarti  ft 
to  be  placed  on  seizings  connected  with  the  thwarts  er  JIJ."^**!'"*" 
gunwales,  unless  it  were  only  as  aids  to  the  points  of  main 
dependence.  The  gunwales,  more  than  any  other  part 
of  the  boat,  are  liable  to  damage,  and  may  very  possibly 
be  injured  in  hoisting  out,  or  before  getting  clear  of  the 
vessel. 

The  two  auger  bores  in  the  keel  are  infallible   holds ;  Tha  sufir 
easy  access  may  be  had  to  them  while  the  boat  is  on  deck,  Jjj?J?^ 
and  a  rope  may  be  parsed  through  them  in  n  moment. 
This  seizing,   beside  the  aecurity  it  afibrds  for  confining 
the  buoyancy,  adds  consideTably  to  the  ttrenglh  of  the  boat, 

H  d  ood 
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.     10— No  inle  <wt  be.)wl  d<>«n  thftt  will  fit  >1I  bo«H  •* 
■to  the  prceiie  qnsntitf  of  cork*  oi  size  of  cnkt,  diair  aluiM 
.tfnd  dinteoBUMM  b«i^  k  nriou*;  but  from  the  genenl  rale 
■thK  bw  bant  lUtedr  Midths  pnrpoM  to  be  Mmd,  nerf 
.  man'mayoMly  adjnu  hijiappanUi*  to  bis  boot,  or  aiake 
fiuch  little  alterations  ia  the  boat  as  may  be  Touiid  coDveDient 
or  necessary. 
Anitadvui-        11. — No  sail  cfto  liurt  thia  boat,  at  it  ii  su^poied  she  has 
ii(cou>.  Qnly  to  go  right  before  the  wind,  and  therefore  a  sail  m«y 

be  used  with  very  great  advantage.  This  would  render 
oars  unneeesaary,  and  would  be  infinitely  preferBble.  It  is 
almost  needless  to  add,  that  the  boat  could  be  steeted  in 
midships,  * 

Bu«l».i.n(«       12.— The  great  benefit  derived  from  the  common  life- 
•rthicommon boats  is  well  known,  and  univer^atly  acknowledged;  but 
they  are  very  far  from  being  adequate  to  the  calsmity  they 
are  intended  to  remedy.     Their  number  comparatively  is 
very  few,  and  the  sphere  of  their  operations  extremely  li- 
mited.    In  darknesa  by  night,  and  in  thick  enow  by  day, 
when  their  aid  is  most  wanted,  they  are  of  no  arail.   Storms 
nay  blow,  and  sometiDiea  hare  blown  so  hard  as  to  defeat 
thdr  utmost  exertiona;  and  even   in  the  most  favourable 
cases,  they  require  &  coniiderable  time  before  they  can  reacb 
the  wreck  :  in  the  mean  time  the  vessel  may  be  dashed  to 
pieces,  and  all  hands  lost 
Supctloiitrof       The  very  preemiDeot  advantage  of  the  shipboat  in  these 
ihr  prcMnt.     and  several  other  respects  is  very  conspicuous.     This  boat 
is  wherever  the  ship  is.  and  recourse  may  immediately  be 
had  to  her  ;  is  of  equal  utility  by  night  as   by  day,  and  in 
the  thickest  as  well  as  in  the  clearest  weather ;  and  while 
■the  lifeboat,  with  extreme  slow  progreits,  must  be  impelled 
against  wind  and  sea  by  a  force  superior  to  both,  the  ship- 
bout  has  only  to  drift  with  ease  before  the  storm. 
Th«  ptlneiplo       13.— Ah  it  may  serve  to  gain  confidence  with   those  who 
ih«nin«lti      are  not  otherwise  qunlified  to  judge  of  the  plan,  it  may  be 
'  observed,  that  the  shipboat  is  prepared  upon  the  very  same 

^inciples  as  the  lifeboat*  and  ihut  these  prinuples  are  ap- 
pli^.-to  greater  advantage  id  tlie  former  thio  in  the  latter. 
t,^  .  The 


Mii^a  uMBOAt.  I  oil 


The  qimnlity  of  booyancy  id  the  ihipbcMity  beings  coofidetw  - 
ttbly  more  in  proportion  to  her  size»  and  being  carried  to  ar'- 
greater  height,  gives  more  security  against  oversetting;  and 
if  to  these  advantages  there  be  added  the  ftr  greater  one  cf 
banng  only  to  drift  before  wind  and  sea,  no  shadow  of 
doubt  remains  of  the  success  of  the  shipboat  over  that  of 
the  other* 

Lastly. — This  plan  carries  with  it  the  velry  strong  recoO^  The  flui  ad 
nsendation  of  private  interest  as  well  as  of  public  utility.     SSaiSiistt. 

Suppose  a  ship  to  be  nding  in  an  open  bay  or  roadstea!^, 
a  storm  comes  on*  and,  if  in  winter,  a  long  dark  night  is  soon 
tofollow,  .  In  this  situation  the  mariners,  being  extremely 
doubtful  whether  the  vessel  could  hold  it  oat  over  the  nightg 
and  terrified  at  the  awful  prospect  of  being  thrown,  as  it' 
were,  blindfold  into  the  most  perilous  of  all  situations,  the 
determinaUon  would  most  undoubtedly  be  to  cut  and  let  the 
ahip  run  ou  shore  while  there  was  light,  as  giving  the  only  '  ' 
chance  for  saring  life. 

'   The  same  determination  may  be  taken  in  hopes  of  escap* 
ing  by  favour  of  a  falling  tide,  and  in  both  cases  lives,  ship, 
and  cargo  may  be  all  lost,  as  has  certainly  very  frequently 
happened.  Whereas  could  safety  be  ultimately  relied  upon  atitwoqUio* 
from  the  boat,  the  ship  would  be  allowed  to  ride  so  long  as  <»«»f«  »•» 
anchors  and  cables  could  hold  her ;  and  in  the  mean  time  ship  in  daofetw 
the  storm  might  abate,  the  wind  might  shift,  or  her  tackling 
might  prove  sufficient  to  ride  out  the  storm,  and  thus  lives, 
ship  and  cargo  would  ^  be  sufe. 

In  every  situation  nle  prospect  of  safety  by  means  of 
the  boat  would  prevent  every  precipitate  measure,  and  en- 
courage men  to  make  those  exertions  for  saving  ship  and 
cargo,  which  are  not  to  be  expected  from  men  despairing  of 
life. 

In  the  foregoing  plans  there  is  nothing  that  can  be  reck-  It  It  t implst  * 
oned  complex,  nothing  that  requires  nice  adjustment,  or  of  jj^^ 
doubtful  and  precarious  effect.     They  are  unquestionable 
in  principle,  simple  and  easy  in  execution,  and  absolute  in 
security  ;  and  if  the  necessary  previous  preparation,  which 
is  very  little,  has  been  made,  they  will  be  found  as  expedi- 
tious as  any  emergency   can  require.      They   have  been  . 
prored  by  experiment  as  fiir  as  circumstances  would  per- 

Wt, 


SKIP  i  LIFEBOIT. 

tnit,  and  bare  received  the  tinquiiUfied  apprDbstion  or 
D««l  men  of  the  greatest  experience,  and-  of  the  first  re- 
spectability. 

These  arp  the  solid  (j'ounda  upon  which  they  ore  offered 
to  the  public  in  general,  and  most  eBrneeiiy  preiued  upon 
the  attention  of  seaiuen  in  particular. 

The  plan  havini^  been  conimmnnicated  to  hundreds  of 
■eafurinfj  men,  ibey  have  wlways  given  it  their  ready  and 
entire  approbation;  hence  it  is  hoped,  that  every  teainan 
from  his  onn  knowled^'e  and  experience,  nithout  any  doubt 
whatever,  will,  upon  conwderinR  the  subject,  be  folly  con- 
vinced in  his  own  mind,  that  the  selieme  is  perfectly  prac- 
ticable, and  if  adopted,  would  be  attended  with  the  liuppiett 
effect. 

Sabstitiiles  and  Eirptdi*iUj>  vihteh  may  be/ound  uiefiil. 

I. — If  so  much  cork  whk  made  up  in  canvas  as  would 
terve  to  go  quite  round  the  boat  withniilside,  and  reach  from 
the  top  of  the  gunwales  to  about  fifteen  inches  downward, 
and  of  one  foot  in  thickness;  the  Mine  mi^ht  be  attached 
to  the  boat,  and  would  render  her  extremely  buoyant.  This, 
together  with  ballast,  and  a  Kinull  quantity  of  cork  within* 
aide,  would  produce  a  perfect  Hfebont,  upon  almost  the  very 
Mtne  plan  as  the  present  lifeboats. 

The  cork  mitjbt  be  made  up  in  bo  many  separate  parcels, 
(netted  in  small  rope,]  as  was  found  convenient  to  be  at- 
tached to  a  strong  rope  going  round  the  gunwale,  and  to 
another  soch  which  ought  exactly  to  fif -the  girtb  of  the  boat 
where  the  cork  reached  to  below. 

As  the  cork  would  only  press  upwards,  and  alwnys  against 
the  bottom  and  sides  of  the  boat,  it  is  evident,  that,  if  the 
lower  rope  fitted  tightly,  the  cork  would  keep  its  place ;  and 
in  order  to  secure  that  point  a  few  turns  of  rope  passing 
from  the  lawer  edge  on  the  one  side  over  the  keel  to  the 
lower  edge  on  the  other  side  would  fix  it  completely.  A 
»ery  few  seizings  attached  to  the  gunwale  rope  passing  from 
the  one  side  to  the  other  would  be  quite  sufficient. 

The  separate  parcels  must  be  furnished  with  loops  or 
pndi  for  attaching  theio  to  the  main  ropes,  und  to  one  ana- 


t.-^-Stv«nil  riligi>olt8  tnigbt  ht  put  into  the  k«iri%illin^ 
•ide,  and  fbpet,  nnglek  dooble,  pr  treble,  might  be  pM&3i 
through  these  rings  before' laying  in  the  boojant  inatlprii|il, 
•Dd  then  these  ropes  might  be  brought  roiknd  the  whole 
contents  and  made  fast. 

3.— >It  frequently  happens  that  seamen,  after  ,they  bihne  . 
gained  the  shore,  find  they  have  only  escaped  one  death*  to 
perish  by  another  still  more  miserable. 

Drenched  in  water,  chilled  to  the  heart  with  cold,  woirh  ^  dathiaf 
out  wich  fatigue,  and  exposed  to  all  the  severity  of  Inclo- 
ment  weather,  without  shelter  or  succour,  it  is  impossible 
but  that  the  remains  of  life  mdst  soon  be  extinguished* 

In  this  situation,  and  it  is  far  from  being  uncommon,  dry 
clothing  would  be  as  precious  as  life  itself,  and  it  might '  be 
bad  by  the  following  expediently- 
Let  a  UtUkem  bag  be  made  for  containing  some  shirts,  a 
uraistcoat  or  two,  and  two  pair  of  drawers,  all  of  flannel. 

Let  this  tmg  be  made  of  a  length  and  size  convenient  for 
the  purpose,  and  for  tying  round  under  the  arm*pits. 

This  would  serve  the  purpose  of  a  cork*jacket  in  the  »>«1«  toio- 
water,  and  prove  a  second  time  as  life  from  the  dead,  by  af-  p^^^  of  a  cork 
fording  dry  and  warm  clothing  upon  gaining  the  shore*         jacket. 

By  this  expedient  every  man  may  be  made  a  swim- 
mer, and  sometimes  one  man  by  smimming  has  been  the 
tneans  of  saving  the  whole  ship*s  company. 

It  may  be  proper  to  observe,  that  the  larger  part  of  the 
bag  should  be  placed  high  upon  the  breast,  and  the  other  or 
back  part  no  higher  than  the  armpits,  as  in  the  act  of  swim- 
ming the  back  part  of  the  shoulders  is  little  more  than  just 
covered  with  the  water. 

The  bag  must  be  perfectly  water-tight,  and  only  mode- 
rately filled ;  both  ends  of  it  may  be  left  open  to  be  closed 
with  a  tight  seizing  of  small  line. 

The  expense  of  this  preparation  would  hardly  be  five 
shillings. 

4.— If  it  were  intended  only  for  swimming,  a  n^t  and 
commodious  preparation  might  be  made  with  cork  covered 
with  thin  leather*,  to  be  applied  in  the  manner  which  has 
just  been  described* 

•  1  oonceive  flannel  woaM  be  prtfenible.  It  would  bs  le«  cold,  uA 
not  fQ  nucb  affscied  by  Making  in  wattf.    C. 

It 
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It  night  be  fitted  on  vith  clothei  or  nithont  in  half  m 
ninute,  aod  made  fast  by  a  koot  or  clup  on  the  brrut ; 
three  pounds  of  good  cork  would  be  sulBcient  to  support  aa|r 
nan,  and  the  eicpenoe  do  more  than  id  tht;  former  caie. 

£,— Another  expedient  bids  fair  for  obtaining  a  speedf 
commuDicatioa  belwixt  the  ship  and  the  ahore,  by  means  of 
■  kite. 

It  IB  the  property  of  thia  machine,  to  ascend  in  propor- 
tien  a*  the  cord  iii  rpared  off. 

To  manage  this,  and  to  bring  the  line  within  reach  on 
■hoKt  let  a  piece  of  light  wood,  about  the  size  of  a  small 
handapike,  be  attached  to  tlie  line,  about  twelve  futboma 
from  the  kite;  the  line  to  be  fised  to  the  forepurt  of  the 
stick,  and  so  as  to  pull  only  there,  and  then  being  slarkly 
laid  along  the  stick,  made  fast  to  the  other  fnd :  by  this 
means  the  kite  wonld  be  prevented  from  rising  iiigher,  end 
would,  at  the  same  time  bring  the  line  to  the  I'hore  frona  the 
ship,  and  by  this  small  hue  a  rope  might  be  hauled  from 
the  ship  by  any  spectator  on  the  shore. 

A  silk  handkerchief,  and  a  fncce  of  wooden  boop,  nught' 
loon  furnish  a  kite. 

6. — Sometimes  people  ore  seen  to  perish,  where  those  on 
shore,  and  those  on  the  nreck,  are  almoxt  within  grusp  of 


•OBiBMn'Citrd  to  Lonj  Melrille,  when  Treuurcr  «f  the 
Navy.in  I79J:  whether  thf  lifrboai  were  borrowed  from  it 
is  more  quMlionabk. 

Mr,  Bremntr  ulw  tak««  tbU  opportunitj  of  asserting  ht»  »na  otM 
claim  to  tliei^veiittoiiof  Hpplytn^  locks  to  cannon,  whicb  he 
commuiiicatFd  to  tlj«  tale  Sir  Charles  DougUa  io  long  i^ 
M  die  year  i;68. 


HI. 
On  ihe  Seale  of  the  BaromeftT,  Bud  tht  ConitrvKtim  of  an 
Airpvmpfur  jirocnrtng  a  ptr/ect  Vaeutim,     In  m  tetter 
/rwH  9  Corrttponttcnl. 

To  Mr.  NICHOLSON. 
SIR, 

JL  FEGL  much  obliged  I>y  the  insertion  of  my  paper  or 

th>^  Airpuinp,  in  your  very  vulueble  Journal.     Should  the 

L^lowini;  hint,  T«spi-ctJng  ttw  constructisn  of  the  barotneter, 

lit  Itfust  nev  Io  i[iy>>eir,]  appear  to  be  worthy  the«U 

i'  your  readers,  it  is  much  at  yowr  service. 

In  Ml-.   Dullon's   Meteorological    ObMrvations,  page   7,  Obtem' 

where  he  i^  speaking  of  the  barometer,  1  find  the  following  thotcileoftko 

remark:    "The  scale  in   striclneM  ought  not  to  be  fuJi^"-"""- 

'*  inches,  but  somethiut^  le»s,  owing  to  the  rising  and  ftUing 

"  of  Lbe  sutfuee  of  the  reservoir.     If  the  lube  have  a  bulb, 

"  then  tht  area  of  the  surface  ut  the  lop  of  the  column,  di- 

^**  vided  by  ihe  sura  of  the  areu  of  the  top  and  reservoir, 

^Hfevitl  give  the  part  to  be  deducted;  but  if  the  tube  be 

^^R^traight,  then  the  whok-  area  of  the  reservoir,  lessened  by 

^^V  the  area  of  the  gla»a  Bnnutus,*tiwde  by  a.  horiiontal  sec- 

^^Btion  of  the  erected  lube,  mu^t   be  used  its  the  denomi- 

^B  tial«r  af  the  Traction ;  hence,  if  the  IVactiou  be  ,',.  diea 

^^P  the  scule  of  3  iuche^  must  bedimiaishedby  halfa  tenth." 

At  page  0  the  follnwinf;  observaiioD  occura,     "With  f&- 

»■  (^ect  Id  the  baroinelers  at  Ivendul  and  K«8wick,  tiiey 

•■  were  bulb  clrar  of  air  and  moisture,  and  exhibited  the 

••  electric  liybt  iu  the  dark.     The  scales  were  both  full 

t'  lAchei,  uw)  therefore  the  variMioM  were  lomewhirt  greater 

"than 


lOS  intrrKP  ron  a  pehftct  tjccdm, 

.)  It  may  not  be  amin  to  obgerre  here,  thot  it  teetna 
neee^Mry,  that  a  cotrection  for  this  ahould  be  made,  in 
taking  observations  with  the  barometer  j  ai  the  mercurial 
atoios[jherc  will  react  upon  the  turfuct  of  tlie  top  of  ihe 
eoiumn,  and  prevent  it  from  rti^ng  to  the  full  hvight,  to 
which  it  wonid  ntherwiHattsiu. 
AiTfHimpfor  ^J    '•*«    following  meBn.,  a  per/ett  ramuM.    I   btrllerft 

■  prifKiTa-      nay  be  obtained.     Let  A  B    (fig.  9)  oe  a   tube  of  metal, 
^"'^  ground  so  ««  to  be  perfectly  cylindrical  in  the  inside:  lei 

C  C  be  the  piaton-rod ;  tind  D  the  piston,  which  ia  solid ;  awl 
let  obeasmall  metallic  valve,  opening  outwardi:  alio  let  the 
eoDcave  and  convex  surfareg  of  the  barrel,  and  of  the  pi*ton, 
be  ground  accurately  to  each  other.  Let  an  imagine  the 
piMon  to  be  at  ibe  top  uf  the  barrel,  and  that  all  the  air  is 
•xpdlrd  by  inr-an«  of  the  valve  a:  if  the  piaton  be  tiow 
forced  downwni-ds,  the  apace  above  It  will  be  a  perfett  v*- 
(•umi;  at  leatt  with  respect  to  air,  and  all  evaporable 
fluids.  The  valve  might  be  placed  in  the  piston,  as  r^ 
pnpnrted  ky  the  dotted  Hon  at  A;  and  in  this  ewe  tlw 
••«  it  m  «M>«M  be  aOTwcMary.  The  action  of  thU  ptinp 
■i^tt  W  rendered  more  aecure,  bj  cloHOg  the  bottom  of 
lim  barrel,  and  inserting  in  it  a  metallic  valve,  opening  ont- 
wardo;  and  by  making  the  piston  rod  to  move  in  a  collar 
fl  leathers:  the  piston  also  and  the  bottom  of  the  barret 
TBight  be  ground  to  each  other.  By  these  means,  there 
wonld  be  but  httle  danger  of  any  air  forcing  itself  into  the 
TaCBun),  which  woold  be  perfetl  above  the  piston,  and 
towhMi  •flo>a.''^''y'  ^  ""'  quite,  so  below  it.  This  addition  is  shown  by 
mfAatot  the  dotted  Hnea.  ]f  the  barrel  were  made  of  glass,  we 
J^J?*^  sbenld  then  have  it  in  our  power,  to  observe  the  appearance 
«F  tbe  electric  fluid,  in  a  perfect  tamna ;  which,  I  believe, 
ha«  never  yet  been  the  case.  The  bottom  of  the  piston  alia 
night  be  formed  of  different  metals,  and  exposed  to  the 
action  of  a  bnming  glass,  or  of  a  galvanic  battery.  If 
any  elastic  fluid  «ere  generated  by  the  proceu,  it  would 
be  easy  to  collect  and  to  ascertain  its  nature.  Many  other 
9o]id  tnbstaoces  might  be  acted  upon,  by  fixing  tbero  ar- 
cnrately  into  the  bottom  of  the  piston,  so  as  to  form  a  part 
•f  it ;  and  by  nsing  the  tame  agents,  as  in  the  former  case, 
T^  principle  upon  which  this  pump  is  constructed  ] 
co^^H4w 


FOBCmtt  HOVsK   roft   G&APBS. 


r  toniMcr  ui  perfect;  iU  application  is  by  no  means  w. 
■My  i>«verlbeles9  be  n  usel'ul  hint  to  tiiose,  wko  are  engaged 

I    in  verj  refined  experimentt  on  thenatureof  the  tnetsis 

It  would  b«less  troublesome  to  constrticl,  and  perhspf  more  Asothn 
■ppticable  to  loobt  purposes,  if  made  after  the  fallowing 'P^*^' 
pUn.  Let  A  B  be  u  glas!>  cylinder,  D  the  piston,  and  £  E  ptHc 
ft  pUte  of  glasi,  Urgeenoujfh  to  cover  the  top  of  the  barrei. 
When  this  iastrument  is  to  be  made  u»e  of,  let  tlie  piston 
be  forced  upwards,  su  as  to  project  about  a  line  or  len 
above  the  cylinder;  let  the  glass  plate  E  E  {which  must  be 
veil  ground  to  the  top  of  the  pistoti)  be  iaiA  upon  the  pis- 
ton, and  let  it  then  be  drnnn  downwards;  the  plate  will  he 
kept  in  its  place,  by  thir  pressure  of  the  ntmosphere,  (or 
other  iDeans  may  be  made  use  of  to  keep  it 
tke  vacuum  will  be  perfect,  as  in  the  former 
E  £  may  be  made  of  a  piece  of  common  pli 
ground ;  and  the  focus  of  the  lens  will  e: 
tbroiifrh  it,  so  as  to  fall  upon  the  bottom  of  the  piston. 
I  am.  Sir. 
Your  obliged  and  constant  reader) 

L.  O.  C. 
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A  JDtseription  of  a  Forcing  Hovx/or  Grapeil  tnilk  Obier- 
wKiMf  on  I'le  bf»t  Method  of  eotulructiug  ihtmjor  etMer 
rrmilt.    By  T.  A.  Knight,  Esq.  F.  R.  S.  ^c.' 


OO  much  difference  of  opinion  prevails  among   gardeaers  (^^nructloa 
respecting  the  proper  forms  of  forcing  bouses,  tliat  two  are  "f  fwcinj 
rarely    constructed   quite  alike,   lhou<rh    intended   for  the  j^^j^^ 
■aroe  purposes;  and  KVery  gardener  is  prepared  to  contend, 
tWt  the  form  he  prefers  is  the  best,  and  to  appeal  to  the 
lest  of  successful  experiment,  in  support  of  his  opinion. 
Aud  this  he  is  generally  enabled   in  «>me  degree  to  do, 
because   plants,  when  properly   supplied    wiih   food,  and 
•rater,  and  beat,  will  succeed  in  houses,  the  forms  of  which 
■rt  TCry  defective  ;  and  proper  attention  is  not  of^en  paid 
■  Iratu.  Bf  Lhi  Haii>«iiltural  Soc.  Vol  I,  p  99. 


.  lis  BUtATIttHI  OI  ftXlKOUATte  OA»  At»  OXIVKr. 

discovrrrd  muiy  yrara  «^e,  and  fiavv  tlwavff  pntctivcd  wHIl 
■Bcci'iis :  if  l»  4  p*rt«  orKnp«d  chreae  be  added  one  ptrt  «t 
calcined  oypter  (helta,  or  nth«r  pure  calcareous  rarth,  and 
tliU  composilion  he  prencd  atronply  ioio  the  portt  of  the 
wood,  the  «a|i  will  iniiantly  cea^to  flow;  th^largeal  branch 
may  of  coune  be  takt^n  off  at  any  aeaton  with  safety. 


Om  tema  itftkt  CornhmatitmsofOximariaHe  Gat  aniOxigen, 
mdM  Ou  Chemical  Relations  of  these  PrintipUs  to  h- 
JiammatU  Bodiet.  ByHuMPHKET  DtrY.  £(9. /.Z..D. 
ate.R.S.  Prof.  Chem.  R.  I.  F.  R.  S.  E* 


I.N  Am  \hX  MmiBatiicitiaB  wbicli  I  had  tfie  Ikhmui-  aC  pr»- 

■SlfNaita*  Mntiag  to  ttM  Rofal  Soctet]',  I  itMed  a nnoberof  fteta, 
^  ^id  tDcBaed  am  to  believe,  tbat  tiie  lM<)f  iohpropcrly 
called  in  the  modem  nomenctattire  of  chemiitrf  «xiintfi> 
altc  oeui^fl*  has  not  as  yet  been  decomposed;  but  that  it  it 
a  peculiar  substance,  elementary  as  far  ai  oar  knowledge 
extendst  and  «ual<^n*  in  tnany  of  its  properties  to  oxigea 
gas. 

My  objects  in  the  present  lectvre  are  to  detail  a  number 
of  experiments,  which  I  have  made  for  the  purpose  of  i1ln»- 
trating  more  folly  the  nature,  properties,  and  combination 
of  thia  aabttance,  and  its  attractions  for  ioflaninaable  bo- 
dies, aa  compared  with  those  of  oxif^;  and  likewise  to 
freaent  some  general  views  and  cunclauoni  concerning 
the  chemical  powers  of  different  species  of  matter,  and  the 
yroportioDB  in  which  they  enter  into  nnion. 

I  havebeenalmoatconsttntlyetnployed,  since  the  lastses- 
tton  of  the  society,  upoo  these  reiearchcs,  yet  this  time  has 
Mt  been  snfflcieot  to  enable  me  to  approach  to  any  thing 
OMBplcte  in  the  investigation.     But  on  subjects,  important 

•PkiLTrani.far  1311,P.  1. 


I  CoUIIINtTfONS  OF   OXIHURIATIC    OAI  AND   OXteSH. 

both  iR  their  connexion  with  the  higher  department*  of 
chemical  philosophy,  and  oittl  ih«  oecononiical  applications 
of  chemistry,  I  trust  ihnt  even  thcM  imperfect  labour!  will 
oflt  be  wholly  uiiaL-cep table. 


—^  On 
^*«tic 


Oh  Ihe  CombinalioM  of  Oztmuriatic  Gat  and  Oxigen  with 

Ike  MclaU/rom  tkefxed  Alkalis. 
le  intensity  of  the  attraction  of  potassium  for  oximo.  potwiuoiUv 
ihown  by  its  spontaneous  inflammation  in  this  ■""'•■  "'■<«W 
jubslance,  and  by  the  vividness  of  the  combustion.     I  ga-"'""^***' 
tisficd  myself,  by  vurious  minute  experiments,  that  no  wal«r 
is  separated  iit  this  operation,  and  that  the  proportions  of 
the  eompoiind  are  such,  that  one  grain  of  potassium  ahsorbs 
about    I'l   cnbiciit   inch  of  oximurieiic   gas  at  the  mean  md  (bniu  a 
lemperature  and    pressure,  and   thai    they   form   a  neutral  "•"||^  *""' 
compound,  which  undergoes  no  chanij^  by  fusion.     I  used,  lenbk  by  fn- 
in  the  ex|>eriment9  from  which  these  conclusions  are  drann,  *'*"'> 
a  tray  of  platina  for  receiving  the  potassium;  the  metal  itas 
hcMtcd  in  an  exhausted  tesnel,  to  decompose  any   water  ab- 
«orbe<l  by  the  crust  of  potash,  which  forms  upon  the  polas- 
tiuin  during  its  exposure   to  the  atmosphere,   and  the  gas 
wHi  freed  from  vapour  by  muriBte  of  lime.     Large  musses 
of  potassium  cannot   be  made  to  Inflame,  without  best,  in 
aximutiatic  );as>     In  all  experiments  in  which  1  fused  the 
potassium  upon  glass,  the  retorts  brokt;  in  pieces,  iu  cun- 
w-quence  of  the  violence  of  the  combustion,  and  even  in  two 
■nttances  when  1  used  the  tray  of  platina.     If  oximuriaiic 
gas  be  used  not  freed  from  vapour,  or  if  the  potast>ium  bus 
been  previously  exposed  to  the  air,  m  little  muisture  always 
■epamtes  during  the   process  of  combuntion.      When   pure 
pOtMsium,  and  pure  oximuriaiic  gaa  are  used,  the  result,  as 
I  have  slated,  is  a  mere  binary  compound,  the  same  as  mu*  ""''*'■  "I"*** 
nate  of  polush,  that  has  undergone  ignition. 

The  combustion  of  potassium  and  sodium  in  oxigen  gta  p„,j„t„n, 
is  much  less  vivid   ihun  in  oximuriatic   gai.     From  tuis 'wl'"m  bum 
phenomenon,  and   from  some  others,  I  was  inclined  to  be-  „"i,'',i  ihJo 
tieve,  that  the  atlractioD  of  these  metals  for  oxigen  \*  feebler,  oxmurtoila 
than  their  attraction  for  oximnriatic  gas.     1  made  several 
experiments,  which  proved  that  this  is  the  fact ;  but  before  I 
eoter  apon  a  detail  of  them,  it  will  be  necessary  to  discos* 
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won  Mir.  thMi  I  liavt  jrt  «Uenptad,  Ae  ■itaia.ariht 

coMbinatioM  •!  pit— riw  aad  wdiaBi  wick  nwg—b  wmi  4f 

potubaadsodswitliwalw.  i- 

Wh«>ibmf  I  hare  >t«ted  in  tbe  lut  Bderiu  LecUra.  thrt  pa^iMipm 
na,  ilMi^i  ot"*  10(1111111,  when  burnt  in  oxigcn  gu,  prodoce  potaah  Midi 
wU^  Mda  in  •  aUta  vf  exiTemc  dryoMs,  mai  vety  Aficatt  of 

fuuon.    In  tbe  expcrioiests  from  which  tboe  ooocliinons 
are  drawn,  a^  I  iiitDtionedi  I  used  traya  of  platina,  bdiI 
'  ,,  finding  that  tbia  metal  was  oxidated  in    the  operation,  I 

,Uz,^  '  beated  the  retort  strongly,  to  expel  any  oxigeii  llie  plutina 

might  have  absorbed,  aud,  except  in  cases  when  this  precau- 
tion    »a»    taken,   I   found  the   absorption  of  oxigen  much 
greiittr  than  could  be  accounted  for  by  the  production  of 
pwi'LtiuBi  >n<l  tl>B  alkalis.     In  all  cases  in  which   I   burnt  potassium  oc 
•wflum  batird  sodium  in  common  air,  applying  only  a  gentle  heat,  I  found 
air  produce        t''at  the  lirKt   products  were  Bub»>lHiices  exireniely  fuiible, 
hmwti, futlMc  and  of  a  reddish  browii  colour,  which  copiously  effervesced 
'       iu  water,  and  which  became  dry  alkali,  by  being  alrongly 
healed  upon  platina  in  the  air;  phennmena,  nhicb,at  au 
early  period  of  the  inquiry,  induced  me  to  sujipose  that  they 
were  protoxides  of  potassium  and   sodium.     Finding,  in 
subsequent    experiments,    liowe»pr,    ihat    lliey   deflagrated 
with  iron  tilings,  and  rapidly  oxidated  platma  and  silver,  I 
suspended  my  opinion  on  the  subject,  intending  to  iiives- 
tigate  their  nature  more  fully. 
which  in  pet.      Since  that  time,  these  oxides,  as  1  find  by  a  iiolice  in  the 
Midet.  Moniteur  for  Julyfithr  IStO,  have  occupied  the  attention  of 

Messrs.  Gay-LusaacoDd  Thenard;  and  these  able chemista 
have  discovered,  that  they  ure  peroxides  of  potassium  and 
sodium,  the  one  containing;,  accordin;;  to  them,  three  time* 
as  much  onigen  as  potash,  and  the  other  I'S  times  as  much 

When  ther  I  have  been  nb!e  to  confirm  in  a  general  way  these  inter- 

■le^m^on  eating  resulls,  though  t  have  not  found  any  mf^ans  of  as- 

■MAcaihoa    certaining  accurately  the  quantity  of  oxigen  contained  in 

M^vajtox-  these  new  oxides.     When  they  are  formed  upon  metallic 

■ubstances,  there  is  always  a  cousiderable  oxidation  of  the 

.      metali  even  though  platina  be  employed.     1  have   used  a 

platina  tray  lined  with  muriate  of  potash,  that  had  been 

fused;  but  in  this  case,  though  I  au  iucliued  to  believe 

that 


»  or  oziHVBrATic  oAt  ▲■•  mwmKw  1 14 

that  aoine  alkali  was  fermW  at  tha  tame  tima  with  tba  per* 
•xidety  yat  I  obtained  ao  abflorption  of  3*6  cubical  iachaSf' 
io  a  ette  whco  2  griint  of  potassiam  were  employed,  and 
of  1*63  cubical  incbeSf  io  a  case  when  a  grain  of  sodium  was 
usad,  but  in  this  last  instance  the  edge  of  the  platina  tray 
had  beeu  acted  upon  by  tha  metal,  and  was  oxidated*.  The 
mercury  iu  the  barometer  in  these  experiments  stood  at 
30*12  inchest  and  that  in  the  thermometer  at  62*  Fahren- 
hcil. 

When  these  peroxides  were  formed  upon  muriate  of  Their  piap«i 
potash,  the  colour  of  that  from  potassium  was  of  a  bright  ^^ 
orange ;  that  from  sodium  of  a  darker  orange  tint.  They 
gafc  off  oxigen,  as  Messra»  Gay*Lussac  and  Thenard 
state,  by  the  action  of  water  or  acids.  They  were  con« 
terted  into  alkali,  as  the  French  chemists  have  stated,  by 
being  heated  with  any  metallic  or  inflammable  matter. 
They  thickened  fixed  oil^  forming  a  compound,  that  did 
not  redden  paper  tinged  with  turmeric,  without  the  addition 
of  water. 

When   potassium  is  bronght  into  contact    with    fqsed  ActiMiof  po 
nitre,  in  tubes  of  pure  glass,  there  is  a  slight  scintillation  flJ^^^*^ 
only,  and  tha  nitre  becomes  of  a  red  brown  colour.     In  this 
operation,  nitrogen  is  produced,  and  the  oxide  of  potassium 
formed.     I  thought  that  by  ascertaining  the  quantity   of 
nitrogen  erolted  by  the  action  of  a  given  weight  of  potas- 
sium, and  comparios^  this  with  the  quantity  of  oxigen  dis- 
engaged frooi  the  oxide  by  water,  I  might  be  able  to  deter^ 
mine  its  composition  accurately.     A    grain  of  potassium 
acting  in  this  way,  I  found,  produced  only  0'l6  of  nitro- 
gen ;  and  the  red  oxide,  by  its  action   upon   wator,  pro- 
duced less  than  half  a  cubical  inch  of  oxigen,  so  that  it  is 
probable,  that  potash  as  well  as  its  peroxide  is  formed  in  the 
operation. 

Sodium,  when  brought  into  contact  with  fused  nitre,  ^^e^j^^,^ 

*  Mewrs.  Gay-Lujisac  and  Thenard  have  stated  in  the  paper  above  re-  p^^mgii  g,^  (^, 
ferred  to,  that  common  potaih  and  barytes  absorb  ozigeo  when  heated,  rym  abaorb 
It  would  seem,  that  the  action  of  the  fixed  alkalh  and  of  barytes  on  pla-  oxigen  whan 
tinm  depends  on  the  prod  action  of  the  peroxides.    I  hive  little  doubt,  °*^^^^ 
but  dut  these  Inceoious  gentlemen  will  have  anticipated  this  observation, 
ia  tbe  detailed  account  of  their  experiments. 

1 1  produced 


tic  «MMMfwii»  or  an 

ifaaonfaMd  prodaced  a  violent  deflagnition.  In  two  ex|ieri menti  in 
which  1  used  a  grain  of  the  metal,  the  tube  broke  with  the 
Tiolence  of  the  exploMOn.  I  succeeded  in  obtaintug  the 
•olid  results  of  the  deflagmtlon  of  i  a  grain  of  sodium ;  but 
it  Qp^ieared,  that  no  peroxide  hail  foruied,  for  the  mass  gave 
no  oxijjen  by  the  action  of  water. 
PoiMriBm  When  potuMnni  is  bnmt  in  a  retort  o(  pare  g1a«»,  tbtt 

tauTof  pun  rnolt  IB  |Mrtly  potash  tod  par^r  peroxtd«,  aad  bjr  %  long 
llMit  coutiDued  red  heat  the  peroxide  is  entire!}'  decomposed. 

WIfn  on*  of  A  graio  of  potassium  was  gently  heated  in  a  smull  green 
MiaiBUiKta-  8^"^  ratod  conlaiuiug  oxigen  ;  it  burnt  &IoKly,  and  with  m 
>■>■>■  feeble  flame;  u  r|i]jiitity  of  oxitrRn   was  absorbed    eqnaX  ta 

Oilof  acuLiicutiiidi;  by  healiug  the  letorl  to  dull  redness, 
oxigen  wai  expellid  ei)iiBl  to  O-.'HK  of  a  ciiliieal  inch;  the 
mercury  in  the  llR-rmomeler  in  this  experiment  stood  at  63' 
1  Fahrenheit,  iiudthiii  iiiD.e  )Mrom('i«i  ul  30- 1  inches. 

yi*tMtal<e-  Id  experimettta  on  the  electrical  decons position  of  potash 
■tSIS'siij'*  '°*^  soda,  vheii  the  Voltuc  baltery  emptojed  coat^os  irom 
M&b  £00  to  1000  seriei  in  full  action;  the  metals  burn  at  the 

X  1  momeot  of  their  prodnction,  and  fbrm  the  peroxides;  and  it 

,  is  probable,  from  the  observatioos.of  Mr.  Rittcr,  that  these 

bodies  may  be  produced  likewise  in  Voltaic  operations  on 
potasht  at  the  positive  surfuce. 
SuppDMd proi.      In  my  early  experimeots  on  potassium  and  Bodium,  I  re- 
*"^*^  garded  the  fusible  substaoces  appearing  at  the  nefjative  sur- 

face, in  the  Voltaic  circuit,  as  well  as  those  produced  by  the 
exposure  of  the  metals  to  heat  and  air,  as  protoxides,  and  as 
I  similar  to  the  results  obtained  by  heating  the  metals  in  con- 

tact with  Email  quuntities  of  alkali. 

I  have  repeated  tjiese  lust  operations,  in  which  I  con- 
ceived that  protoxides  were  formed. 

Potassium  and  Bodium,  when  heated  in  glass  tubes  in 
contact  with  about  half  uf  their  weight  of  potash  and  soda, 
r  that  have  been  ignited,  become  first  of  a  bright  azure,  then 

produce  a  considerable  quunlity  of  hidrogen,  and  at  last 
form  IX  gray  coherent  mats,  not  fusible  at  a  dull  red  heat, 
aud  which  gives  hidrogen  by  the  action  of  water. 

Whether  these  are  true  protoxides,  or  merely  mixtures  of 

^healkalinemetals  withthealkalii,  or  with  the  alkalis  and 

reduced 
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ndueeil  silfx  from  the  glass,  I  chilli  not  at  preaent  Httem^t 

Potuisiutn  I  6nd  lieated  in  n  limilar  manutrr  with  fvwd 
^taah,  ill  n  tube  of  plutiiiii,  givN,  after  Iiuviot^  bero  igiiited, 
ildiirk  iiiusii  iliat  eft'irvesce^  with  water;  Lut  even  ia  ihii 
luy  beixiil,  dint  the  alloy  of  platiiia  nnd  fiotaK^uo 
btrrferes,  nnd  that  ihe  RubBlan<:e  ia  not  u  [irotoxide,  hut 
kerely  dry  alkali  mixed  with  this  alloy. 
A*  the  pure  alkuUi'  were  unknonn,  till  the  discovery  uf 
tuMium  and  M>diuin*>  and  as  their  properties  have  never 
ihed,  it  will  perhaps  be  proper  in  thit  pluce  to 

J  When  polansiuni  and  tiodium  are  burnt  in  oxigen  gas  upon  Dehriiptii 
atiua,  and  heale<l  to  rednesa  to  decompose  ihe  peroxide  of""*  P'°i' 
potastiuin,  thciilkaUsareorn  grayibh  green  (.-olour.     They  i^ is. 

■  hurik-r  then  common  potash  or  soda,  and,  as  well  as  1 
COnld  deleriniae  by  an  imperfect  trial,  of  greater  (Specific 
gravity.  They  require  a  strong  red  heat  for  their  perfect 
flnidily,  and  evaporate  slowly,  by  a  Btill  farther  increase  of 
temperature.  When  small  (juantities  of  water  are  added 
ttthem.  they  heat  violently,  become  white,  and  are  eon- 
Terted  into  hydrats,  and  then  are  easily  fusible  and  volatile. 

When  potassium  or  aodiiim  is  burnt  on  gluu,  freed  from 
ftietallic  oxiden,  and  Btront;ly  heated,  or  when  potash  or  soda 
|i  formed  from  the  metals  by  the  action  of  a  minute  quao' 
Ihy  of  nruier,  their  colour  upproachet  to  white ;  but  in  other 
iieiiMiblc  properties  they  resemble  the  alkalis  formed  upon 
taeliillic  cubatancesi    and   are  distiiiguitihed  in  h  mark«d 


i 
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>  Slkhl  ippraachnl  neaily  to  ihe  ducceif  of  the   pare  ilKtl'ii      He  !?lahl  nmly 
nsited  tolid  rauilic   poiuh  wilh  iron  fimgt  in  >  long  continued  he»l,  ''i'lO'ersd  lh« 
A  Matci,  thu  ill  thii  «>>  an  alkili  "vildo  cauiiidim"  ii  prnduL-ed.  •""*      '  ''■ 
■OS.  BteA.  pml  ii,  p-  2bi.    He  pnKurrd  cauitk  alkali  alio,  bf  decam. 
•Ini  nitn  bf  Ilie  meuh.  Id.  p.  e^3. 

■  find,  thal,*heaninaiidcciirn|>i»«l  IntcruHbleof  pUlinabyistiong  Affinity  of 
n4  h«M,  a  jtdlow  lubitancc  temalui,  wliinta  cuiisitti  oTpotaib  ,ind  oxi'Ic  iioiailifii 
efplirina.  apparently  in  chemical  eombinaiion.    The  undecniji pounded  '■J''**"'^  "^^ 
polath,  whkK  eernei  oier  in  the  piocsi  for  proruring  polusiuDi  by  tl)« 
anolite  colour,  and  aRurdioxilEor  iron  during  iu  solution 
e  iHiiatU  will  ^tubatilj  be  found  to  ha>4  an  affinity  fat 
oxidM, 


affinity  fat  j 

»anner  ^^| 
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maniwr  bj  their  difiicult  fusibiliiy  from  th«  potaeh  anA  i-oS% 
prepared  by  sicuhol. 
Watciintba        Mr.  D'Arcei.  tind  mare  digtinclly  Mr.  BerthnllFt,  have 
■Ikalit.  concluded,  ibut  the  loa*  of  wtiyhl  of  common  fi.»ed  potB^h 

and  smiu,  during  their  coiobiuat'on  with  ocidE,  dcprtids 
upon  tbe  eicptiUion  of  water,  which  Mr.  Uerthollel  hat  rati'd 
at  13-9  per  cent  for  potash,  aud  Mr.  D'Arct,  at  3?  or  SS 
{at  potash,  and  98  or  99  for  eoda*. 

I  have  slated  in  the  last  Bakerian  Icclnre,  that  my  own 
rMults  led  me  to  conclude,  ihttt  fustd  potash  ooiiiained 
about  1 6  oi  17  parts  in  llie  100  of  water,  taking  the  potatb 
formi^d  by  adding  osigen  to  potnitium  ns  a  standard. 

The  vxperiineut,  from  which  I  dirw  my  conclUHionB,  wai 
,     made  on  the  action  of  silex  and  potaeb  fused  together,  an4 
I  regarded  the  low  of  weight  ab  the  indication  of  the  quan- 
tity of  moisture. 
Water  not  yst      I  am  acquainted  with  no  experiment  on  record,  in  which 
^w^^uS^  water  has  been  actually  collected   from  the  ignited  fised 
^Ib.  alkaliB,  and  tbia  appeared  necessary  fur  the  complete  eluci- 

dation of  the  subjtict. 
Experiineni (o      1  bestcd  together,  in  a*green  glnss  retort,   40gniineuf 
•^tthbvith  potoBb,  (that  bad  been  ignited  for  several  minutes),  and  loo 
■  grains  of  boracicadd,  which  had  bctn  heated   to  whitenets 

tow  nearly  an  honr.    The  retort  wa>  carefully  ireighed,  and 
connected  with  a  nnaU  receiver,  which  was  Ii(ie«ise  weighed ; 
the  bulb  of  the  retort  waa  then  gradually  heated  til)  it  beTr 
came  of  ■  cherry  red ;  there  waa  a  violent  effervescence  in 
the  retort,  a  fluid  condensed  in  the  neckt  and  passed  into 
the  receiver.    When  the  process  was  completed,  the  whole 
WstwO*17I  of  the  retort  was  strongly  heated ;  it  was  foand  to  hare  lost 
6f  graini,  and  the  receiver  had  gained  5*B  grains.     The 
fluid  that  it  contained  was  water,  holding  in  solution  a  mi- 
nute quantity  of  boracic  acidt  and  when  evaporated,  it  did 
not  leave  an  apprenable  quantity  of  residuum. 
Wstar  Itoib         A  similar  experiment  made  upon  soda,  heated  to  redness, 
"^        but  in  which  the  water  collected  was  nof  weighet^,  indicated 
Si's  of  water  in  lOO  parts  of  soda. 

•  ARnalei  de  Chimk,  torn.  6e,  psfe  190;  ot  Journal,  vd.  XXVII, 
yage  31- 

It 
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It  iii«y  be  asked,  whether  pert  of  the  water  evolved  in  Nqnaof  the. ; 
these  procsesses  might  not  have  been  prodttced  from  the  ^mh  JJ^'j^'^^^i^ 
racic  acid,  or  formed  in  consequence  of  its  agenc}* ;  but  the 
f<^lowing  experiments  show,  that  this  can  not  be  the  case  in 
aoj  sensible  degree. 

I  heated  8  grains  of  potassium,  with  about  50  grains  of  Piubft. 
boracic  acid,  to  redness  in  a  tube  of  ptatina,  connected  with 
•  glass  tube,  kept  Very  cool ;  but  I  found  that  no  moisture 
whatever  waa  separated  in  the  process.  I  mixed  a  few 
grains  of  potassium  with  red  oxide  of  mercury,  and  ignited' 
the  mixture  in  contact  with  boracic  acid,  but  no  elastic  pro* 
duct,  except  mercury,  was  evolved* 

I  made  some  potash  by  the  combustion  of  potassium  in  « 
gbsa  tube,  and  ignition  of  the  peroxide ;  I  added  to  it  dry 
boracic  acid,  and  heated  the  mixture  to  redness.  Sobboista 
of  potash  was  formed,  and  there  was  not  the  slightest  indi- 
cations of  the  presence  of  moisture  \ 

It 

*  Thcfe  prsccws  must  not  kowcrer  be  coniidered  as  thowiiig,  tkafi  Bmpoii  adjk.  .| 
boiacic  acid  tlMt  has  been  kcated  to  wkitcocfs  it  sotiRly  free  tnm  ^^'^  ^'^^aot^ 
water  ^  tbcjr  merely  prove,  that  such  an  add  gives  otf  na  water  liy.  ^^  f^^g^  ^m, 
cosibination  witk  pure  potask  at  a  retf  Aca#.    |  have  Ibaad,  that  bo-  ter« 
rack  acid  ia  perfect  ftisioii,  and  tbat  bas  been  long  cspoted,  to  tb« 
Matt  of  a  Ibrge,  and  tbat  bas  long  ceased  to  efienreace,  gives  globulca 
of  bidrofen,  when  dry  iron  filings  are  made  to  act  upon  it.     I  added 
to  M  grafaw  of  boraeic  acid  in  complete  fasion,  in  a  cmcible  of  pla* 
tina,  7S  grains  of  flint  glais  tbat  bad  been  previoaaly  beated  to  wbite- 
nc8j3,  and  immediately  reduced  into  powder  in  a  bot  iron  mortar;  bf 
failing  tbe  beat  to  as  to  prodnee  combinatioa,  a  copious  efeiveecence 
was  prodnced;  and  after  intense  ignition  lur  balf  an  boiir,  tbe  m|iL^rt 
ibmid  to  bare  lust  tbree  grains  and  a  qnarter. 

Tbe  combinations  of  boracic  acid  witb  potasb  and  soda,  tbat  bavs 
beated  to  redness,  I  find  lose  weight  wben  tbetr  tampcratare  is 
raised  to  a  mncb  higher  degree.  Tbos,  ia  an  csperiaicat  made  ia  tbo 
laboratory  of  my  firiend  Jobn  George  Cbildiea,  Es^,  sad  bs  wbicb 
Mr.  Cbildrea  was  so  bind  as  to  coopents,  7)  grabm  of  bydrai  of 
potasb,  mfaMd  witb  96  of  boracsic  acid  tbat  had  been  bastsd  as 
aiioBgly  aa  possible  la  a  Mast  faraaee,  kst  by  fasiaa  t^tbur  la  a  red 
heat  11  grains,  bat  oa  raising  tbe  temperatare  to  wbitsasss  the  lass 
increased  to  above  13  grains.  55*5  grains  of  bydrat  of  soda,  nuaed 
witb  80  of  borade  acid,  exaasiasd  at  laterrals  ia  a  process  of  .a^  ' 
bind,  oantlBaed  to  lose  weigbt  Ibr  balf  aa  boar,  daring  wbicb  timr 
tbey  wen  ftvqatfatly  bcatedtawbifteates^  at  tbe  end  of  tbia  period 
tbe  winia  lass  was  14  grabm,  of  wbicb  jrt  least  oae  gcaia  and  a  bidf 

may 
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Tbemraiaaa         It  i&  evident  from  this  chain  of  facts,  tlial  comnipn  potatli 

■*^*''-"*'"*Bnd»odi.afe  hydrati,  and  the  bodiea  f..rmed  hy   the  cmb- 

biistioQ  of  the  alkaline  (nelals  are,  as  I  have  alwuyi  aUted* 

yvre  metallic  oxides,  (as  far  aa  our  knowltKlge  esteada)  fre* 

J  shall 
inay  be  irftmi  to  lb(  u^A.  g$  grain*  of  ao^la,  ienilnJ  to  wbitcncM 
in  a,  pliilina  cruriblr,  with  Ud  of  dry  Hint  glois,  toil  31  Q  gniiii;  ao 
l^ama  of  boracir.  glu*  were  adrird  lo  Ihis  niixtDrei  a  frrsb  FffcTm- 
ccan  touk  pUcT,  and  after  iatraae  ignilioD  fur  a  ttn  niiuulri,  ihcie 
w»  ■■  addilioual  lius  of  nrrigbl  of  futir  graian  and  t  bilf.  Tli*^  rni'rKjr 
Kitli  ahicb  iralcr  edbert*  to  certaia  hodlea  in  olltrr  caiea  it  sbavn  by 
th'  cxperinient"  of  Mr.  Bertbdlrt,  Mim.  d'llrainl,  torn,  ii,  pagp  47.' 
Indeed  It  ii  iuifiii^idile  to  «aj,  tbat  a  neutnil  compound,  or  a  fixrd 
Bd<l,  ii  CTcr  cntirHr  Stn:  fKin  watrr;  ii  is  only  ibc  finl  proporlioD4 
that  are  eaiiUy  tepaiated.  If  the  propt/cliuu*  of  vater  in  conmtia  put- 
■j>b  and  soda  t/m  to  br  judged  of  from  their  Inas  of  woiglil,  in  cuni- 
biniiig  «ilh  boraric  aciJ,  it  wualJ  Bjipear  lo  be  Fi-om  ii)  lo  90  per  cent 
in  the  tint,  and  from  S3  to  9S  in  the  i;rcond. 
pBtiMium  and  *  After  the  expeniDeati  d«Iaileil  in  luy  iait  two  papers,  it  mny  prr- 
•''"""■'''•"'7*  hip"  appear  nnneccasjry,  at  ieaul  to  tbose  enli|;hlened  BriliFh  fhe- 
mirnl  philosopheni,  who  bare  clu«Iy  fiilliiwed  the  progreiB  of  icieiHHi, 
lo  offer  any  ttew  iTideaee*  to  prove,  that  potasaium  and  widiniii  are 
not  hydrurel*  nf  pali'^h  and  soda  ;  pnrllruiarly  B>  MriirB.  Gay-Lu»ac 
and  Tfct>anl,  the  ini^enioas  advocales  of  ihii  uotiun,  bare  aekuow- 
ted^d,  in  the  Monitevr  to  wbicb  I  have  before  rcfcired,  that  it  1*  not 
tenable;  but  on  ■  anbject  ■•  inliBatcIy  cnoMcled  vilh  tbe  most  re- 
fined depWtmenU  of  chonicat  philmophy,  and  with  no  many  new  oh- 
'  ject*  of  reaeaich,  aodilioDal  Ikcti  cannot  be  wboliy  dereid  of  nae  aud 

apphcatlou. 

Mr.  Dnlton.  in  (be  iccond  volume  of  the  wort  wbicb  be  eolillea 
«  J  New  Sjiltm  nf  Clumical  Plulcmpk),"  of  which  be  baa  had  (he 
(oodneu  to  lend  me  a  copy,  has,  I  bad  in  hii  firnt  pages,  adopted 
the  idea,  that  polaib  and  aoda  are  metallic  oxide* ;  bat  in  the  bitter 
^uga  bai  coBiidered  ttaen  a(  ainiple  bodiea,  and  the  metali  formed 
from  tbem  aa  coBpotmda  of  potaah  and  aoda  with  bidmgea.  He  baa 
Itiveti  do  hct*  is  Divaar  of  Ibia  cbaoie  in  bia  opinion ;  hia  principal 
argument  ia  foandcd  upon  tbe  preceaa  in  abfch  I  firat  obtained  potaa- 
•ium.  Cmomen  pMMh  it  a  hydrat :  when  oxigtnia  procured  fVomIbi* 
by  Vdtaicelectricjty  BtoDeaarhce.and  potaaiium  at  tbe  other  anrbce; 
Hr.  DaltoDi  conceiving  that  thia  oxifeo  arim  from  tbe  wain-,  atatea, 
timt  the  hidrofeD  of  the  water  muat  aombioe  wilh  the  poiaih  to  (ititt» 
wotaasinm.  It  ia  evident,  that,  adopting  incb  a  phn  of  reaaoning,  lead 
fcod  copper  night  be  proved  to  be  hydnireta  of  their  ouiIe*(  for  when 
tbeaemetala  are  revived  from  their  aqaeova  acid  aohiliokB,  oaigcn  ia  pn>- 
jhtced  at  the  pofltive  •nrfaec,  aad  M  kidrofci^  at  tkf  oefUivc  •prfacF. 
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In  ny  Ant  expcriiweal*  fvr  pro<lurin|  polBMium  snd  •odiam,  I  lued  Td  the  predue- 
a  acak  jOBrri  hwI   U    Ibrae  liidaDCn,  procuring  tbe  aieUla  in  imy 'I*™  "^  P""*- 
■bbII  quanlilin  unly.   I  pnccifcd  nu  effcririeence.      When  from  fi»e  II|'J°hXo''"" 
baadrril  lo  •me  IhouitnuJ  platr*  ur  umJ  f.jr  pnnhicinf  poluaium,  eTidentJ* 
ihcre  M  ■  tiolciil  tffrrwttttsr:r,  util  ■  prodncti*!!  of  hMrogcn,  and  e>ol*ed, 
mioriifno  tif  potassurrttcd  bldru^n,  riinnMtrd  with  (he  fanu*tiuD  oT 

Pulutlnn,  bruught  inti  (oulict  with  rrilhut  hyclrti  uf  poUih,  dU-  i,  jj  j,  {„  gdKi 
ragftp*  abuiKlmirv  of  liidrugcn,  tod  ih*  aLuk'  ii  coanrtcd  iuiu  diffi-  expeiiistau- 
cullly  fiiailitc  potl'h. 

)/7  ^raru)  of  bylnkl  uf  poUtb.  thar  bad  bero  ifniled,  were  made 
loact  IB  a  (^nbarrel  un  7«.'J  graiat  uf  iron  lurningi  heated  to  nbile' 
nm.  Some  hidnieeo  was  but,  ■ad  wme  byilrat  of  polasb  rernainrd 
lUukcuuipuBuleil,  yet  195  cul'ical  iochei  of  inflamniBble  gat  weri^  col' 
kcled,  and  i<i  fniui  uf  puU4)iuBi.  and  a  Urge  quantily  of  an  alloy 
of  potsolain  and  iron  foimrd  ;  ■■<  Ibal  il  is  KCarcrty  paisible  In  donbl, 
Ikst  ail  ibe  bidrufca  prudured  fi'»iu  ibe  decompoied  bydtat  of  potaah 
*u  iibrraled. 

Mr-  Uulfon  coDCciTes,  ihit  ihere  U  an  analog  belvrtn  potaMium  Obienitlnni 
and  fodlun,  and  ihc  cunipoandii  of  bidroEen  wiib  salpbur,  photpbo-  on  some  opi 
rm,  and  ararDiCi  bat  I  an  al  a  loia  to  trace  any  aimilarity  belweeo  nioiii  of  Mc. 
nlpharvUed  hidrnfen,  wbieb  ia  a  jcaacuua  body,  aolabli!  in  water,  and  l^*^""'*- 
baTing  acid  propcrtio,  aad  a-  liigUly  iuflunmable  tolid  metal,  which 
prXHloca  alkali  by  combualiun.  PultuisiuiD  might  a>  well  be  compared 
Is  carb»aic  acid.  Mr,  Daltun  eonaidcra  Ibe  Tolalitity  uf  polassinni 
and  todiam  a*  favounog  ibe  idea  of  tbeir  coalaiiiiog  hidrogen  ;  but 
tbey  are  le»  volatile  Ibaa  BTitiiBoay,>reenic,  and  tellurltim,  and  niDch 
l»t  lolatile  (ban  mercury.  Ha  Kieuliuna  tbeir  low  apecific  gra*ily  aa 
■  rucumitauce  (avoainblc  la  ihii  idea.  I  have  on  a  former  occaaioo 
fnauined  Ibin  argumenl,  fini  bpiutht  furH-ard  by  lUr.  Ritter)  bat  it 
Bay  ooi  be  aiuU*  lu  add,  thai,  if  pvlBBsuiin  it  a  compound  of  hidra- 
rrn  asd  putaitb,  bydral  uf  polai<h  nio^l  cuolaiu  an  equal  quaaliiv  of 
JiUnipn,  with  ibe  addition  uf  ■  lighl  gaaeuiu  elenienl,  oaiiceii,  which 
Bl|kt  be  expected  to  dimiaiib  ruber  than  to  incrcuie  tbc  iperific 
frarity  of  ihc  cumpoitod.  Mr.  Dalton  ilalci,  p.  *ea,  thai  putB»iDni 
Kh-id*  dry  bydrai  uf  pMtn■l^  by  decompoiiiig  uilruui  gai  and  niirona 
oaidc  ;  Ibia  u  nut  the  ciue  :  and  he  dues  out  refer  to  ocperiment.  I 
tad  by  rarac  very  careful  triali,  ibat  pula^ium  attracts  the  oiii;cn 
and  aome  of  the  niimgi'ii  fron  ibeM  budicis  a»d  fiinni  ■  fbaiblr  coni- 
foand  which  may  Ik  ilecunitwaid,  giriof  off  nilr'-fen  and  ita  encrai 
ft  oaifrn,  by  a  red  bcai,  aud  which  bc«ua>e*  pafwA,  aiid  nut  diy  by- 
intaf  t^UMk. 
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aiitl  osigen  for  ttie  metaU  of  the  dsed  alkaiii.     1  burnt  ■ 
grain  of  (xilBKtium  in  oxigeu  gas,  in  u  retort  of  greeii  ff\<tm, 
furnished  with  b  atopcocic,  and  li>riiird  the  oxid«  formrd  to 
redness,  to  convert  it  into  potash:  hulf  u  cubical  inch  of 
and  DXlnvri-  oxigea  nM  absorbed.     The  retort  wbb  exhausted,  and  very 
■iKgu     an-  p^^^^  oxinmriatic  gM  admitted.     The  colour  of  the  potash 
instantly  became  white;  and  by  a  gentle  heat  the  whole  waa 
Muiiiia  of      converted  into  muriate  of  potanh:  a  cubical  inch  and  i   uf 
>^-||  ^'"^  Mimariatic  gsa  were  abaorbed,  and  exactly  >ialf  a  cubical 
(H  gi»en  out.  inch  of  oxigen  generated.    The  barometer  during  thi»  ope- 
ration was  at  30'3,  the  therraouicter  at  6-2  Fahrenheit.     I 
made  ^ei'sral  experiments  of  the  t-amte  kind,  but  this  is  the 
only  one  on  whi<:h  1  cun  place  entire  d  impend  cue  e.     When  1 
attempted  to  use  larger  quautiiies  uf  |>otiiMinn,  the  retort 
usually  broke  during  the  cootiiii;  i-f  the  gluts,  and  it  nus 
Bot  possible  to  gain  any  accurate  [rrulu  in  employing  me- 
'  tallic  travs.     The   [xitasaium   vras   rprcnd   into  a  thin  plate, 

and  of  cnonte  was  much  oxidated  'lefore  its  admission  into 
the  retort,  which  rendered  the  al)!.or[)tioii  of  ovigen  a  little 
leaf  than  it  ought  to  have  been.  In  the  process  it  »'ai 
beated  in  vacuo  before  the  combnstion,  to  decompose  the 
water  in  the  crust  of  potash  ;  for  in  cases  f  ben  thia  pre- 
caution was  not  taken,  1  found  that  hydrat  of  patash 
sublimed,  and  lined  the  upper  part  of  the  retort,  and 
from  this  the  oximurialic  gas  separated  water  as  well  a% 
oxigen. 
w»t«T  icpint.  The  plienomenoD  of  the  separation  of  water  from  hydvat 
W  i^h  by"'  ^f  potaah  by  oxiaauriatic  gas  was  happily  exemplified  in  an 
._.  _  .......  experiment  in  which  I  introduced  oximuhatic  gHH  to  the  per- 
oxide of  potaBtium,  formed  in  a  large  retort,  and  in  which 
the  potassium  had  been  covered  with  a  considerable  crust 
of  hydrat  of  potath.  The  upper  part  of  the  retort  and  its 
neck  contained  a  white  sublimate  of  hydrat,  which  had 
risen  io  combustion,  sod  which  was  perfectly  opaque.  As 
soon  Hs  the  gas  was  admitted,  it  instantiy  became  transpa- 
rent from  the  evolution  of  water ;  and  on  beating  the  glass 

Hiiwra.  Gay-LoHac  ami  Thmard  bsrc  cnnTincrd  fbnnsrlns,  that 
p<)laiiB<ani  aad  lodinni  are  not  hydmrcta  of  potaak  and  loda,  by  a 
ncthod  ainiilar  to  that  which  I  ado|itFd  and  publbbed  tone  months 
before,  namely,  by  proJ^cia^  neutral  salts  fron  then- 

in 


•rf     *    • 


in  c<»B|iBCt  with  tlie  saUiomte,  iti  optei^  was  rertom),  sndi 
wat«r  driven  off* 

lo  vmrioos  cases  in  wYiieh  T  tiieatod  dry  peUmh,  or  nilztaret 
of  potash  and  the  peroxide,  in  oximariatic  gas,  there  wai 
DO  tepatatioD  of  moittare,  except  when  the  gas  contained 
fttfaeonn  vapour;  and  the  oxitc^n  evolTcd  in -the  process, 
vbcn^the  heat  watk  strongly  raised,  exactly  corresponded  to 
that  absoAed  by  thff  potassiuiin.  .^ 

When  muriatic  acid  gas  was  introduced  to- potash  formed 
IWtaD  the  combustion  of  potas^il1m,  water  was  instantly  "^.J*"'*'^ 
Ibrmed,  and  oximuriate  of  potassium*.  I  have  made  no  poiJ^ 
aocarate  experiment  on  the  proportions  of  mnrlatic  acid  gas 
decomposed  by  potash,  but  1  made  a  very  minute  inVestiga* 
lion  of  the  imtnre  of  the  mutual  decompontion  of  this  lob- 

)     stance  and  hydrat  of  (>otash. 

I  Ten  gndns  of  hydrat  of  potash  were  heated  to  redness  in  and  hj  hydiat 
a  tray  of  phitina,  which  was  carefully  weighed;  it  was  intro**^^*^^' 
doced  into  a  retort  which  was  exhausted  of  air,  and  the  re« 
tort  was  filled  with  muriatic  acid  gas.  The  hydrat  of  pot* 
ash  was  heated  by  a  spirit  lamp ;  water  instantly  separated 
in  great  abundance,  and  muriate  of  potash  formed.  4^ 
strong  heat  was  applied  till  the  process  was  completed, 
when  the  tray  was  taken  out  and  weighed ;  it  had  gained' 
2ii  grains.  A  minute  quantity  of  liquid  muriatic  add  Wfa 
added  to  the  muriate,  to  ensure  a  complete  neutralization! 
and  the  tray  heated  to  redness :  there  was  no  additional  in* 
craaae  of  weight. 

in  the  fern  experiments  which  I  have  made  on  the  action  Action  af  so* 
of  sodium  and  soda  on  oximuriatic  gas,  the  phenomena  ap-  **'""*  .*°j}j^ 
peared  precisely  analogous;   but  sodium,  as  might  havepg. 
been  expected,  absprbed  nearly  twice  as  much  oximuriaUc 
gas  aa  potassium. 

When  common  salt,  that  has  been  ignited,  is  heated  Muriate  of 
with  potasaiom,  there  is  an  immediate  decomposition,  and  ■o<l«jlccoin- 
by  giving  the  mixture  a  red  heat,  pure  sodium  is  obtained ;  ascium, 
and  this  process  afibrds  an  easy  mode,  and  the  one  I  have 
always  lately  adopted,  for  procuring  that  metal.    No  hi- 
|U»gef|  11  disengaged  in  thia  operatioOf  and  two  parts  pf 

9  i.  a.  Manata  of  potas^ 

pptasfiqa) 


vir 
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potassium   I  find   produce  ralber    more  than  onv  of  n 

dium.  ! 

^*':^*»^^  From  the  eeries  of  proportionK  thai  I  have  communicated 

M»  KhIibIi    "^  t"y  '"^^  paper,  it  is  eiident,  that  I  grain  of  potaKtiutii 

*•*  ought  to  absorb  I -09  cubical  inches  of  oximuriotic  acid;  aiii] 

that  the  potash  formed  from  one  jrraiit  of  potassium  ougU 

lo  decompose  about  2-l6  cubical   inches  of  muriatic  au4 

gas ;  and  these  estimations  agree  very  nearly  with  the  resuU 

», -■  ,  ni-        of  ejperiments. 

'  3  '   '  T^e  estimation  of  the  composition  of  boda,  an  deduced 

"^      \        from  the  experiments  in  the  last  BaUerian  lecture,  is  e,5'4  ol 

oxigen  to74-6of  metal, and  thi*  would  give  the  number   w 

presenling  the  proportion  in  which  M)dium  combines  with 

bodies  S3*;  from  which  it  is  evideni,  that  a  grain  of  sodium 

>  Or.  If  «di  ba  eoMidered  ai  dantozide,  vhich  Mnii  piabtbia  fram 
DMsapariiiKBtidalaUad  pa«a  ll«,  44]  and  « 


«f  Mda  M»it  be  coDcaind  to  coauln  douUa  prnportkia*  of  add,  Qf 
•hW  ditam  Iha  piaportlaii  of  oxigon  bi  water  mait  bt  taken  m  7-L 
and  Aataf  hidtofen  al  t,  lhoB(ti  other  oaniben  migbt  b«  ftiund  ai  «■ 
TOonot  maUipleiof  (beM,  which  wouM  cquallj  bannoniM  with  tba 
leneial  doctrine  of  ddinjte  propsrlioni.  In  lay  lait  communication  ta 
the  Societf ,  1  lw*a  quoted  Mr.  Dillsn  *i  the  origiiul  luihnr  ot  Ae  hf- 
pothsii,  that  water  conslits  uf  I  panicle  of  oxigcH,  ind  1  ai  taidrogen  ) 
bul  I  haie  since  fount),  that  thi<  opinion  ii  adianced  in  a  work  publisbeH 
in  I7S9,  A  temparalir*  Vieui  oflhi  Phlo^lic  and  Anlipilagvtie  Tin- 
.  ritt,  by  Williim  Higpm.  In  ihis  elaborale  and  ingeiiiam  performance 
,  Ur.  Higeim  bu  deTeloped  man;  happ^  iketchci  of  the  manner  in  which 
(oD  the  carpBicular  hypolhesii)  the  particln  or  moleculei  or  bodies  aiif 
be  coneeiieil  to  cam  bine  ;  and  some  of  hii  viewi,  though  foimed  at  thii 
earlf  period  of  inTcstrgation,  appear  to  me  to  be  more  defensible,  auurn- 
ing  hit  data,  than  an;  which  hate  been  lioce  advanced  ;  for  intlance,  he 
coaiidered  nitrous  gat  as  composoi  of  two  pstlicloi  of  oiigen,  ind  oie  o| 
nitrogen.  Mr.  Higgini  had  likewise  drawn  the  juat  cuncluiian  respect- 
ing ttke  constitution  of  kulphutelted  hidrogen,  from  its  electrical  decam< 
peaitioci.  As  hidrogen  is  the  substance  which  combines  wUh  other  bodlei 
ia  the  smallest  quantity,  it  is  perhapithe  most  fined  to  be  represented  bf 
ooit;  ;  and  on  this  idei  the  pT*pottio:n  in  ammonia  will  be  3  of  hldroger) 
Ift  I  of  nilTtigen,  and  the  number  representing  the  smallest  proportion  in 
wbich  niirogfn  is  known  to  combine  will  be  IS-i.  Mr.  Dalton,  V«o  Sys- 
tm  af  CkttKical  Philataphg,  pagei  523  and  456,  has  adopted  V7oi  ft-I,  si 
the  number  representing  the  weight  of  the  aten  of  Ditngen  ;  snd  faai 
quotrd  my  experiment,  Rritarehti,  Cheniicai  and  Piilcioiiliital,  as  au- 
thotiiiog  these  Diimbeni  butall  the  inqairies  on  nitric  acid,  nilrouigas, 
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ought  to  absorb  nearly  2  cubical  iuches  oroximnriatic  gai; 
mnd  that  the  same  <]UHntily,  converted  into  soda,  would  de- 
compose nearly  four  cubical  inche«  of  muriatic  gas.  Muri- 
ate of  loda  ought  on  this  idea  to  contain  one  proportion  of 
todiuro,  3^,  and  one  of  oximiiriatic  gH9  3'2-p:  and  this  eWi- 
Biatiou  \t  very  near  that  which  rnay  be  guiiied  from  Dr. 
Mnrcet's  analysis  ofthissubstuuce.  Hydralafpotash  ought 
to  consist  of  I  proportion  of  potush,  represented  by  48,  and 
oae  of  water,  represented  by  tl'5.  This  gives  its  coLopositioa 
H*  15-1  of  water,  and  84'9  of  potash.  Hvdrat  ofsodaouRht, 
■(hording  to  theory,  to  contain  1  proportion  of  soda  iQ'S, 
■ud  1  of  water  B-5,  which  will  give  ju   100  pant  32*4  of 

niueut  exde,  and  on  ihe  dccompositian  of  ailrac  of  UDmnnia  ttaiol 
ID  lh*t  work,  confoidi  much  more  neirlj  to  the  iiumbeT  I3'4. 

Acco«lm{  to  Mr.  Dalton,  nilmle  of  imini>nia  <oniaiiis  one  pruporiioo 
«f  Kid  indoiii  nfalkiti,  and  nilrate  ofpouth  too  propurtioDi  of  uid 
and  ooeof  iilk.ilii  but  ll  u  euy  to  tec,  ttut  Ihs  reicne  muit  be  tbe  cue. 
Nitraie  of  tmmonit  in  known  to  be  an  acid  Mlt ;  and  niiraie  of  potaifa  ■ 
aeultal  a\ti  which  harmon lies  with  the  liewiabsvc  Mated.  Mr.  Daltoo 
Hiimalri  ibe  quantitj  of  water  in  nitric  acid  of  apeciBc  gnikj  I'M,  at 
S7-A  pel  emt  i  aod  Ihit,  acrcordint  lo  hiro,  ia  ■  ilronget  ai:id  tlian  he  ob- 
tained b]>  dwampoiius  fuied  oitce  bj  lulphuric  add,  which  cuotainail 
y  1*1  pci  cent  u(  Wdler^a'id  one  quantity  of  luljitiurlc  acid,  iccnnlinf 

Fhim,  will  pniduce  ftom  nitre  more  llun  ai 

|theiu[ipoiei  no  water  in 


I  io  filled  nitre,  by  decompoaingit  b;  boracic  acid. 

»  no  fafthet  at  preieat  into  an  euminaiion  of  the  opintoai, 
1  of  my  luarneil  fiicod  ;  1  am  however  wbligtd  to 
ISent  ftoin  moal  of  Ihcin,  and  io  {.ruiol  againat  the  inleipnutiont  thai 
Iithaa  been  pleand  loiaakaof  my  experiiueoti ;  and  I  iruil  lohit  Jiidg- 
nif*!  and  nndont  foi  a  coriection  of  lii)  tIcws. 

Ii  1>  impoaiibl*  not  liadroiteilieiiiKenuiiy  and  tatrnt,  with  which  Mr.  Hypotheti 
Dallon  hat  airanecd,  combined,  weighed,  mcaiund,  lud  figuted  hi)  ^^"''^  ?' 
aiemi  ^  but  it  ii  not,  I  coiicpue,  on  any  ipeaulatioiii  ujion  the  ultimate 
paniclei  of  matter,  tlut  Ilie  tiue  theory  of  definite  piU|Hirtioni  miiit  ul. 
imatetf  rnt.  tt  haia  iurer  basil  in  Ihe  mutual  decompoiitioo  of  the  neu- 
inl  ntli,  obtaived  b)  Xlchter  and  Guyionde  MoiTcnu,  in  Ihe  jiuiu*]  de- 
cani poaitioni  of  (he  compounds  of  hidrogen  a\ul  nilroten,  of  nitrogen  and 
siigeii,  of  watei  aitd  the  oximUTiatic  compuundi ,  in  the  mulnplo  of 
oxigen  in  the  nitrous  compound;  j  and  those  of  acidi  in  nits,  obierred 
by  Dri.  Wullaiion  and  Thiimwn  j  and  sbute  all,  in  the  decompositiona 
by  li.e  \'olu>e  appafitut,  where  oalgen  and  Wdtogen,  oxigcn  and  in. 
fanunaUt  bodiei,««idi  and  alkali*,  jic>  mut  Kpitrale  lo  UDtlbraf  tatioa, 
««ter; 
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utter;  fad  thft  fsptrimmiti  thH I  hmf  dtlailcd  qanfawii. 

well  at  cap  1^  eicptcttd  iiitb  tlieteroottdiuioot.  ^    ^ 

.    The  propoftiaat  t|f  |K»tatii  and  todtJodicatedt  in  difimad 
neirtrtl  combiaatioPt»  by  tim^  trtinmliopib  will  be  foondtt 
agwe  ttry  nearly  with  thote  derived  frqm  the  motl  aocarata 
analyget^  particoltrly  thoie  of  Mr.  BertboUet;  or  the  dif* 
fereacei  aia  toch  at  admit  of  ao  eaty  esplaoatioo* 
I1>perox!mu-      I  ttnted  ia  my  last  coannoDication  the  probabilil^t  that 
miaof poush.  ^^  oxigeo.ia  the  hyperoximuriate  of  potaah  wat  iatri|ple 
combinaticm  with  the  metal  and  oximnrtatic  gas;  the  new 
'  facts  respecting  the  peroxide  confirm  this  idea.    PoUssiaoiv 

pertetly  saturated  with  oxigeot  would  probably  contain  ais 
proportions;  for,  according -to  Mr.  Chenetrix*s  aaalysitf 
which  is  confirmed  by  one  made  in  the  Laboiatdry  of  the 
Royal  Institution  by  Mr.  E.  Davy,  hyperoximnriate  of  pot* 
ash  must  consist  of  40*5  potassium,  33*9  oumuriatic  gaa^ 
and  45  of  oxigen. 

I  have  mentioned,  that  by  strongly  heattnf  tbe  peroxide 
of  potassium  in  oximuriatic  acid,  all  the  oxigen  it  expelled; 
and  a  mere  combination  of  oximuriatic  gas  and  potassium 
formed.  I  thooght  it  possible,  that  at  a  low  temperature  a 
combination  might  be  efiected,  and  I  have  reason  lo  be- 
lieve, that  this  is  the  case.  I  made  a  peroxide  of  potassium, 
by  heating  potassium  with  about  twice  the  quantity  of  nitre, 
and  admitted  oximuHatic  gas,  which  was  absorbed:  some 
oxigen  was  expelled  on  the  fusion  of  the  peroxide,  but  a 
salt  remaiued,  which  gave  oximuriatic  gas,  as  well  as  muri- 
atic acid,  by  the  action  of  sulphuric  acid. 
Iti  formatioa  It  seems  evident,  that  in  the  formation  of  the  hyperoxi- 
^  *  muriate  of  potash  one  quantity  of  potash  is  decomposed  by 
the  attraction  of  oximuriatic  8;as  to  form  muriate  of  potash ; 
but  the  oxigen,  instead  of  being  set  free  in  the  nascent 
state,  enters  into  combination  with  another  portion  of  pot- 
ash, to  form  a  peroxide,  and  with  oximuriatic  gas* 

The  proportions)  required  for  these  changes  may  be  easily 
deduced  from  the  data  which  have  been  stated  in  the  pre- 
ceding pages.  5  proportions  of  potash,  equal  to  240  grains, 
must  be  decomposed,  to  form  with  an  equal  number  of 
proportions  of  oximuriaticgas,  equal  to  l6^'5  grains,  5  pro- 
portions of  muriate  of  potash  equal  to  367  grains;  and  5  of 

oxigen. 
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wgttt,  aqoal  to  97*5igaiiM,  c^oMfaioed  witlkMt  «f  potMli» 
iiqiMU  to  48»  mml  iiflite  in  triple  hdhni  with  raie  ^  oximif* 
llHtie  gst  equal  to  39%  to  form  one  proportioiij  equal  U 
118*4  g;rMot,  of  byperoxiiDiiriate  of  potash. 

fTo  b€  €wubid€d  m  our  next  J 


VI. 

Fmiker;  Aetomai  nf  a  MuU  Animal  between  Ae  Male  Jtm 
. .  emd  Femeie  Zebra.    In  a  Letter  from  Tbomai  Aii9BS# 

■ 

To  W.  NICHOLSON,  Ewj. 
Dear  Sir, 

JL  N  a  forwer  Miaiber  of  yo«r  PhiloaoplHcal  Journal*  yoa  oflipthif  aTai 
have  gives  met  account  of  a  mule  tfnimal  between  the  male  aaiaai  uke^ 
am  and  fcmale  xebra,  which  was  bred  by  the  present  Earl 
of  Powis;  and  yoo  have  expressed  a  wish  to  obtain  farther 
information  respecting  it :  I  in  consequence  send  you  the 
fbllowiog  particulars. 

You  have  justly  stated,  that  the  zebra  would  not  admit  ^mwi^  Tntaith*^ 
the  approach  of  the  ass  till  his  coat  had  been  properly  ^SMo^SSk 
painted  to  resemble  her  own ;  which  circumstance  f*  euri- ^^^^|[^ 
ous,  because  it  goes  far  to  prove»  that  animals,  in  a  state  of 
nature^  distinguish  and  select  those  of  their  own  species,  in 
part  at  least,  by  sight;  while  in  a  state  of  domestication,  when 
their  colours  become  varied  by  the  influence  of  coltivation, 
they  appear  to  be  guided  almost  entirely  by  another  sense. 

The  animal,    which  I  proceed   to    describe,  like   other  The  tnioisl 
mules,  bore,  exteroally,  a  greater  resemblance  to  its  male  °^^  raseni- 
than  to  its  female  parent;  and  until  by  near  approach  its  tluutberemsle 
stripes,  which  were  much  less  distinct  than  those  of  the  ze-  K>rsnt, 
bra,  became  visible,  it  was  not  readily  distinguishable  from 

•  Reeeif ed  from  the  Right  Hofi.  Sir  Jojeph  Bviks,  Bsrt.,  P.  R.  S. ; 
sod  intcrtsd  Vol.  II,  p.  267  %f  the  quarto  terif  s. 

a  very 
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a  TBiy  Ui^  and  stron);  Spaabh  om.    1  am  ignorant  whetnw 

nature  has  giveo  ts  the  zebra,  an   to  the   ass,  the  power  of 

breathing  through  its  month  as  «el)  as  through  its  nostrilai 

or   whether  the  passage   of  the  breath  is  confined  to  th« 

nostrils  only,  as  in  the  horge:  but  I  obeerved,  that  the  mule 

zebra   uttered  its   cry,  which   a  good   deal  re«eaibled   the 

braying  of  an  bm,  throagb   ita  aioath ;  corretpoading  io 

thio  respect  with  the  male,  which  ii  obCMned  fron  the  m«>« 

asi  and  the  mare,  and  diflering  from  that  whidi  U  (iMlvcd 

from  the  horse  and  the  female  aBs. 

Miitnala-         The  temper  of  the  mule  xebra,  M  might  hare  been  «- 

""^  pected  from  its  pareulage,  was  luUcD,  ViudietlTe,  4oA  as* 

tractable.     It  was  nevertbeleas  vuflkieatlymbdued  to  p«>> 

jnit itself  to  be  ridden;  bHt  a  cousiderable  time  gtouMf 

dapaed  befDre  the  mule  and.  the  cider  conld  at{rae  about 

the  direction  iu  which  they  were  to  move;  and  when  ihaL 

point  was  in  some  degree  ietiled,  the  labour,  to  the  rideb 

of  impelling   and  guiding   his  companion,    was   found  M 

much  to  exceed  that  of  walking  on  foot,  that  the  »ervice»  »t 

the  mul(!  were  not  much  in  repute,  or  often  culled  for. 

aadacompltCe       Attempts  were  made  to  obtuJo   otTsprint;  trom  it  both  bf 

•"1»-  the  female  ass,  and  the  mare;  but  neither  were  succevafal. 

It  appeared  to  possess  poaaiona ;  but,  like  other  mnlesi  to 

Diedfiwnu   be  without  power*.     It  met  itb  death  by  an  accident  whan 

MMMMiatbur  rifing  four  year*  oM,   and  cousequently  before  it  had  ac- 

''^  )  *'        quired  its  full  growth  and  strength;  but  its  size  and  form, 

at  that  age.  indicated  great  power*  of  bearing  weight  and 

II odergoing  fatigue ;  and  it  would  probably  have  been  of 

preat  ralne  both  as  a  beast  of  burden  and  draught,  had  not 

iXf  temper  disqualified  it  for  ather  office. 

Your  obedient  servant, 
THOMAS  ANDREW  KNIGHT. 
Domirott,  April  the  96th,  1811. 
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'Remmrki  on  Poiassium,  Sodium^  ifc. ;  m  Reply  to  lA#  Gmh- 
municaiians  ofJwtvu.    By  JoHir  Daltok. 

To  Mr.  NICHOLSON, 
SIR. 

-il-N  perusing  the  former  of  the  two  communicatioDf,  pur- 
porting to  be  a  reply  to  the  remarks  on  potassium  and  so* 
didni  in  my  New  System  oF  Chemical  Philosophy,  (Joumalp 
vol.  28 »  p.  67)  I  felt  interested  in  rarious  acute  obtenm- 
tions  of  your  correspondent;  but  at  p.  7ff  where  fat  iovca*  Qnintity  ^f  ^ 
tigates  the  quantity  of  oxigen  in  a  given  volume  of  Qzimu-  ^"'V'^  iaoxi« 
riatic  acid  gas,  I  am  quite  at  a  loss  to  conceive  bow  he  had 
obtained  so  small  a  portion  as  30*34  per  cent,  fi^en  I  had 
found  50,  (New  System,  p.  560)  calculating  from  the  best 
data  I  -could  procure,  and  which  I  was  conffdent  from  my 
own  experience  could  not  be  materially  incorrect*     Being 
at  that  time  particularly  engaged,  I  could  not  attend  to  the 
subject  farther  than  to  write  a  short  note  (Journal,  p**]57)   . 
requesting  an  explanation.     This  was  given  in  the  ensuing 
number,  (p.  219.)     When  I  stated,  that  his  data  were  c/#- 
fecHvty  I  did  not  mean  erroneous ;  no  mathematician  would 
have  understood  me  in  that  sense;  I  meant,  that  he  had  not 
given  sufficient  data,  and  consequently  that  he  had  made 
the  problem  an  unlimited  one.     If  I  shonid  propose  the  fbU 
lowincp  question  to  your  correspondent,  namely.  How  long 
won  Id  a  body  be  in  momng  with  a  nniferm  velocity  from  the 
Earth  to  the  Moon,  or  through  a  space  of  240,000  mikS"^ 
would  he  not  find  it  necessary,  that  the  velocity  should  be 
given  ?     Yet  he  has  found  means  to  answer  a  similar  .ques« 
tion    without   the   requisite  data.      The  accuracy   of  the 
answer  then  may  well  be  suspected.     It  may  be  of  service 
to  your  correspondent,  and  perhaps  to  others  of  your  readers, 
if  I  make  <^ut  this  charge  more  particularly.    According  to 
Chenevix,  •*  ' 

77*5  mur.  acid 4- 22*5  oxigen  :r  lOOoximur.  add,  by  tor. 

1*73 
then,  by  measure  77*5  mur.  acid  -— —  X   22*5  oxi.  S  \l% 

1*125  ^  ^ 

measures ; 
Vol.  XXIX.*-JuiiB,l8lJ.  K  That 
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Thai  is,  77  5  measures  of  muriatic  acid  +  345  measures 
of  oxigen,  together  H  2  raeasores,  will,  whenchfinically  com- 
Unedibe  ec{u*l  ta  >  memurMof  oximunatic  ncid  gH«.  Haw 
yourcorrespandoulwrertaiittlhc  value  of  J  inlbKaboveecjim- 
tioii  lo  be  100,  1  know  noi.  [t  rnaj'  us  easily  and  sa  probably 
be  assumed  Sf"  ot  500.  Surely  lie  i»  not  so  i[;noniiit  of  Mr.  * 
Davy's  ejiperience  as  nut  to  know,  that  77'5  roeaBures  of 
nnriai'o  tu.-id  ^t  +  Si-3  of  oit)^n,  are  Car  inferior  in 
«ei|^t  to  l«0  msBsnres  of  asimoriatic  add.  The  truth  is, 
the  tpteijie  graritf  of  OKimur'totic  acid  fjaa  is  u  rfadiin  most 
Ahfiouiily  oeceMary  in  th(;  estiniatian  sf  the  oxigen  a  givea 
volume  of  it  eoiitjiin'i, 
rolutiun  With  regard  to  the  facts  ■ncl    (if;,'iimo»te   respvcline;  p»» 

*°h"Th^^'"     '•*'•*"'*    ""'    sodium,    I  L-an   Iti-iiif^    frirwurcl  the  followini;, 
gfjj^  ssmelf,  ihat  fuied  liydtBte  »f  pMash  i  uiiitsle  of  potash  acid 

water,  or  potash,  htdritgeii,  tind  onif^M;  that  in  the  dKom- 
poaition  vf  iH!s  article   by  Vultuic  L'Wti-icUy,  tiathin^but 
oxigen  gns  ia  evolved,  and  potaosiuiu  i«uiuii>s ;  hence  I  co^ 
dude,   that  potasiium   coataiiia,  and  probalily  cotibUls  of 
potash  and  hidrogeu.     If  your  correspondent  is  not  sati^fivd 
nith  iheiie  fact^t,  uud  tbi^  reaiioiiiiig,  I  cannot  convince  him. 
The   fir^t  fact  ]  adopt  from  mj  own  e.\prrieiite  and  Ihat  of 
4thant  the  sooMid  fpwn  thftt  of  Mr.  Davy ;  and  I  ua  Q«t 
■Jble  to  diwMcr  any  flow  in  the  oonclusiv*  itrgvineDt. 
Hwt  lepiTain     As  ts  tk«  qu«sti4d,  wh«t  ia  tbe  p9n»  th«t  produce!  the 
wsiCT  Mild  jKWi  ,ep»i«tioB  of  water  and  pot»ah  >  1  aMwer,  Ueat.     Wh«n  I 
porlitn  them   .tfa$,  tfast,  by  tb«  applicMion  at'  heat  to  a  certain  degree, 
at!  ceruindetM  t^  tlbtli  a»d  watar  both  avapafat*,"  oo  oae  has  authe- 
cfaemicallr      '  *■'/  fnXB  W  to  ad4  "ia  ■  a(ala  af  cbtvieal  union,"  nor 
coEabloed  ii     ygj  ■<  [„  j  HfrnrBtc  stHte,"  though  oaly  oae  af  the  two  ways 
-is  likely  ^  ^  ^'^**-    1^  ^'^  ""**>  '  '**'^  ""^  aaccitained 
i>he»  I  wraee  that,  nor  iadaid  have  I  yet,  which  of  th«  two 
b  true.     I  am  rather  iodinad  to  iba  latter;  bnt  as  thia  is 
«ac  of  a  Urg«  etas*  of  chcnical  fticts,  I  wish  to  have  more 
'experience,  and  tn«re  time  to  reflect  upon  it,  than  at  pre- 
sent t  possess.     It  forms  an  important  inquiry  according  to 
my  vieWe  of  eKemklfy)  to  asceKain  the  relation  of  water  to 
the ^cids,  alkalis,  &*.  ia  the  very  act  of  distillation ;  name- 
fyi  wbettier  the  watai  Ui  passin);  over  is  in  a  state  of  tteam, 
such  oa  we  find  it  io  the  atmoBpheret  or  in  a  gasiform  state 
r-/7  ;.  ,  of 


^f  chemical  nnioQ  with  the  acid,  &c.  But,  whichever  be 
the  case*  rt  is  true,  ''that  the  process  cannot  be  used  to 
expel  the  last  portion  of  water  from  the  alkali",  when  the 
object  is  to  obtain  a  ponderable  mass  of  alkali  free  from 
water. 

When  fused  potash  is  exposed  (o  a  red  beat  in  an  open  Potash  ex- 
vessel,  white  fames  are  observed  to  play  over  it;  these,  no  P^^^^  ©Mn  * 
doubt,  are  the  particles  or  small  drops  of  the  condensed  Tend,  sod  in 
liquid  hydrate,  similar  to  the  visible  mist   or  condensed  *  |*"*"*^« 
•team  over  hot  water.    From  this  and  the  above- observa« 
lion,  then,  it  is  probable,  that  in  the  gun  barrel  experiment, 
not  only  particles  or  atoms  of  hydrate  of  potash,  but  also  of 
potash,  and  of  steam,  may  come  into  contact  with  the  red- 
hot  iron;  hence  nay  be  explained  the  production  of  hydm- 
tet  of  potash  or  potassium,  of  oxide  of  iron,  of  hidrogen,  /^n^^y  Qf  p«|, 
-mnd  of  the  white  amalgam  or  alloy  of  potash  and  iron.     This  ash'«nd  iron* 
last  is  easily  exhibited  by  keeping  carbonate  of  potash  in 
f  utiion  for  some  time  in  an  iron  spoon  by  an  intense  heat ; 
after  the  potash  is  washed  otf,  the  whole  surface  of  the 
-spoon,  which  has  been  in  contact  with  the  fused  carbonate, 
is  white  as  if  tinned,  and  may  be  acted  upon  by  an  acid 
without  losing  its  colour^.  , 

As  for  the  coo^plex  nature  of  the  decomposition  of  hy-  Complex  pMi» 

driite  of  potash,  1  see  no  great  reason  to  wonder  at  it.     The  *"'•  ®^!*!*  ^ 
.  ®  composition  sf 

article  consists  of  3  elementary  principles ;  so  does  wood,  iiydrate  of  poi- 
Why,  it  may  with  equal  propriety  be  asked,  doe9  wood,  in  ^^* 
its  decomposition   by   heat,    exhibit    such  a  mixture  of 
principles?     Charcoal,  water,  carbonic  acid,  carbonic  ox- 
ide, carburetted   hidrogen,  and  hidrogen,  are  among  the 
products  of  the  destructive  distillation  of  wood. 

I  was  surprised  at  your  correspondent's  observations  on  Levity  of  po> 
the  argument  I  have  drawn  for  potassium  benng  a  compound  tassiuA. 
of  hidrogen  from  its  levity.  I  venture  to  say,  that  Mr. 
Davy  will  allow  the  urgument  to  have  some  force.  In  the 
place  referred  to,  Mr.  Davy  does  not  say  a  word  about  the 
notion,  thai  hidrogen  uniied  to  potash  ought  io  make  a  covf^ 
pound  epeeificaUy  lighter  than  potash.  His  answer,  which 
is  pertinent  and  to  the  purpose,  is  to  those  who  object  to 
potassium  and  sodium  being  classed  amongst  the  metals^ 

•  On  |)OUssated  iroo  see  alto  Journal,  VqI,  XXY,  p.  51. 
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/  on  nccaunt  of  their  Irvity,  I  fwl  no  r*iiugnei>ce  t* 
I  tuuw  new  boilie*  niclals  bn  they  liytlmretii  or  not ;  bitt 
lould  be  fur  from  iiiffrring,  thut  the  other  metaU  «re 

I  hydrurelH.     With  rfipect  to  the  resembUuceB  between 

the  Dew  meUls  unci  siilphxirftled  liidrogfii,  &c.,  ihey  cer- 
tainly lire  many  Diid  striking;  so  are  their   rewmblaoces   to 
the   metalt ;   I   dd   not    mtiterlBke  to  decide  which  are  most 
Simple bodid  nuineroue.     I  apprehend  b  piect  of  brass  or  filler  niloy  hat 
»nd  coi»-  ^^  many  nroperlte*  reseinblin'r  tbe  melub  as  potB-^sium  and 

poundiin>r  ,  e  I        ■        1  L 

ha*erv*eia-      sndmm ;  yei  no  one  ailoKK  the  formi.T  To  be  simple  bud- 

^'"'"^  tiafices.     This  argument  is  at  koat  guificiuit  to  show,  that 

cluud  tufc     simple  and  compound    bodie*  muy  hare  so  many  pointi  of 

ther.  reMmblant-e.  us  to  be  fairly  arranged  in  the  wnie  claw.     I 

do  not  consider  the  discovery  of  thi'  new  lucrtuls  less  «alaft- 

ble  and  im[Ktrtaut  for  liein^  coru|iouiiil  riither  than  simple 

bodies;  and  though  there  may  be  aevi'inl  facts  and   espen- 

uieud,  whidiseem  to  point  tliein  out  ut-  >)iople.iubflaiicea, 

yet  till    the  preceding  facts  are  toiitnuurteJ,  the  other* 

can  do  little  more  thau  excite  doubts  on  the  subject. 

roRibmtion  of      Vcur  eorrespondrnt,  advcrtir.s;  to  the  combustion  of  po- 

pouHiuni  in    tasniuni  in  muriatic  acid,  argues,  thut  the  liidrogeu  it  de- 

iDuiiitic  acid    fi^e^  ffom  the  acid,  and  not  fvooi  the  polussiuni ;  and  as  k 

no  piuuf,  tliat  1.  '  1 

Udoei  not       KUpport  of  ihu  opinion  adduces  nir.  Davy's  experiments,  ih 
contain  bidiw-  which  a   mixture  of  equal   parti   of  oiiinurialic  acid   and 
hidrogen  is  by  the  electric  srk       converted  ibto  muriatic 
•dd.     Granting  the  truth  of  the  last  deduction,  the  argD' 
tnent  amounts  to  thia,  that,  if  two  bodies,  one  of  which  ii 
ItMrnn  to  contain  hidrogen,  by  their  mutual  action  deve> 
lope  that  gas,  it  follow*,  that  the  otiier  nay  not  contain  hi<- 
drogen.     But  the  principal  aim  of  introducing  this  aub* 
ject  into  the  discuuion  on  potassium  ami  aodium  seems  to 
hate  been,  to  defend  the  notion  of  oiimuriatic  acid  being  a 
•tmple  substance,  .and  muriatic  acid  a  compound  of  it  atul 
hidrogen.     It  it  to  this  object  that  his  calculation  is  di- 
rected, oa  which  I  liave  animadverted  at  the  commence* 
Tbc  nature  of  ^lent  of  thia  letter.     The  expeiimeoU  alluded  to  ou.oxt- 
^^^^^^^^^^  muriatic  acid  and  hidrogen  I  consider  of  the  most  difficult 
cerubieJ.        execution,  and  if  Mr.  Davy  has  succeeded  in  obtaining  to* 
lerable  approximatioua  to  accuracy  in  liis  6rtt  trials,  great 
merit  i*  uodoabtedly  b>*i  ■till  we  want  a  more  aciurute 
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and  truftt-worthy  table  of  the  8peci6c  gravity  of  mumtic 
and  oximumtic  acid  gasses  before  the  value  of  the  experi- 
luent  cao  be  duly  appreciated ;  and  it  should  be  further 
ascertained  what  proportionate  coiideiiflation  of  volume  it 
produced  upon  muriatic  acid  gus  by  admitting  to  it  -^  of 
ita  weight  of  water.  It  in  curious  to  obt^erve,  that  your  cor- 
respondent was  fully  persuaded*  and  probably  continues  to 
be^oftbe*' incontrovertible  argument*' the  above  experiments 
afford  to  Mr«  Davy*s  opinions  in  regard  to  oximuriatic  acid, 
though  he  did  not  know  at  the  time  he  wrote,  whether  the 
8peci£c  gravity  of  muriatic  acid  was  1-4,  or  1*9,  but  took  it  •  -  ^ 
at  1*7  »  i^nd  he  now  adopts  1*258;  and  of  the  spec: 6c  gra- 
vity of  ozimuriatic  acid  he  makes  no  mention  whatever; 
neither  of  the  condensation  or  contraction  of  volume  which 
a  very  small  portion  of  water  produces  on  muriatic  acid 
gas;  yet  it  is  impossible  to  ascertain  the  bearing  of  the  ex- 
periments, till  these  three  data  are  all  of  them  pretty  accu<«  . 
rately  investigated.  If  your  correspondent  %ish  to  institute 
his  calculus  anewi  I  shall  give  him  all  the  information  I  can 
respecting' oximuriatic  acid :  its  specific  gravity  by  my  own 
experience  is  2*34;  by  Mr.  Davy *s,  2*45;  by  Thenard  and 
Gay-Lussac^s,  2'47;  and  by  Dr.  Thomson's,  (in  a  letter  to 
me)  3*7  U  If  the  last  estimate  should  be  true,  he  will  find» 
that,  adopting  Mr.  Davy*8  notions  and  estimate  of  muriatic 
acid,  there  should  arise  nearly  9j-  measures  of  muriatic  acid 
gasfromamixtureofl  of  oximuriatic  acid  and  1  of  hidrogen. 

There  is  one  opinion  on  which  we  all  concur;  that  it  is  Specific  fr». 
very  desirable  the  specific   gravities  of  the  various  g"**^  ^'mi  "^/^JI** 
should  be  ascertained  within  narrower  limits.     From  what  is  turn  <f  un- 
stated above,  it  appears,  we  have  a  range  from  1*3  to    irg  !»"*«»► 
for  muriatic,  and  from   2*3  to  2*7   for  oximuriatic   acid* 
Would  it  not  be  a  proper  object  for  the  Royal  Society  to  ' 

depute  a  committee  of  its  members  to  undertake  the  inves« 
ligation?  As  long  as  it  is  left  to  individuals,  each  one 
finds  a  result  differing  from  that. of  another ;  and  one  autho-  ^ 

rity  is  deemed  as  good  as  another ;  ^o  that  it  will,  if  no  such  % 

step  it  taken,  be  a  long  time  before  a  general  agreement  ^ 

respecting  these  points  is  likely  to  be  obtained.  • 

Manchester^  1  remain.  Yours, 

Jfdy the  lUh,  nil.  JOHN  DALTON. 
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IX. 


^ih^Vmo/Irm  Flptgjhr  tamotyimg  WaUr,  mmd  Mode 
^memrmg  their  JoUis.  In  m  Letter  from  Mr.  JotEra  T. 
Pbiob. 

To  W.  NICHOLSON.  Eeq. 
Eitecmcd  Frieiid» 


I 


P  the  endoted  ftcti  sbonld  appear  to  thee  Hlcely  Iq  be 
of  aoy  lenriee  to  those,  who  may  want  a  sopply  of  water 
cOQveyed  from  any  distant  toorce,  thoa  art  wdrone  to  give 
tfceoi  to  the  public  io  thy  Journal* 

I  aw,     . 

Thiqe  rery  nnerrdy, 

jreetkdUif.  J.T.PRICE. 

14  JU.  181V 

,-  .         ■  •    "  ■ 

W^m !%■  9i  '  Mr.  H.  B.  Way,  of  3ridport,  had  occaaion,  in  ima»  to 
"^  lay  down  between  ei^ht  and  nine  hundred  feet  of  iron  pipe, 

in  lengths  about  6  feet  each,  and  3  inches  in  the  bore.  At 
every  50  feet  was  a  joint  with  fluhohet  and  screws ;  the 
other  pieces  were  put  together  spigot  and  faucet  fashion. 
To  make  these  tight»  he  wrapped  round  the  spigot  end 
aooie  caovas  well  saturated  with  white  lead  mixed  with  oil 
to  a  proper  consistence,  and  drove  it  into  the  faucet  end  as 
iMldBf  at  tips]  tight  as  possible.  When  a  length  of  120  feet  was  laid  down, 
•^oiAW,  ^^^  ^Q^  ^^  plugged  up  to  try  the  joints ;  and  it  was  found, 

that  two  thirds  of  them  leaked  considerably.     Being  in- 
formed by  a  neighbouring  OMiison,  that  a  linen  manufacturer 
•  bad  completely  stopped  the  leaks  in  his  bleaching  cisterns, 
in  which  lie  both  cold  and  boiling  was  used,  by  means  "of 
SKurad  with  a  Parker  and  Wyatt*s  Roman  cement,  he  procured  some  of 
Mof  of  Ror   this,  and  luted  every  joint  with  it     In   12  or  14  hours  the 
pipe  was  tried,  and  found  to  be  perfectly  water-tight  at  the 
wliicli  alio      joints ;  but  one  of  the  pipes  had  a  crack  in  it,  which  leaked, 
slPi^aeiadi  ^^^  ^jjj^  ^^  ^  effectually  stopped  by  the  cement. 

sodiaalsata     fhe  lead  pipe,  used  in  the  house,  had  also  a  leak  in  it, 
?*^  which 


-  I 


which  was  stopped  in  a  very  short  space  of  time  by  the  ce- 
ment. 

This  work  was  done  betw^n  the  1 0th  and  24th  of  De- 
cember, in  very  frosty  weather;  and  the  pipe  was  covered     ? 
with  earth  before  the  end  of  that  month.     It  is  about  two  * 
or  three  feet  beneath  the  surface,  in  a  loose,  sandy  soil ;  and 
was  kept  constantly  fnll  of  water,  without  any  appearance 
of  leaking. 

The  wHter  was.  so  much  discoloured  by  the  iron  for  a  The  water  at 
week  or  two,  and  on  standing  deposited  so  much  sediment,  ^J'  ^mcoIoht- 
that  it  could  not  be  used.     To  remedy  this  the  saipe  mason  %ut  this  rano- 
recommended  to   put  some  uoslacked  lime  into  the  upr  ^^  ^^  *^** 
per  reservoir,  or  head  of  water,  and  open  all  the  cocks  bf^• 
low,  to  ^ve  it  a  quick  run ;  which  he  said  would  leave  a 
coat  of  lime  round  the  inside  of  the  pipe,  so  as  to  prevent 
the  rust  from  coming  off.     This  was  done,  and  for  a  few 
days  after  the  water  tasted  very  much  of  the  lime;  but  tht 
taste  soon  went  off,  and  the  water,  which  is  very  soft,  was 
as   good  after  it  had^  passed  through   the   pipe  as  at  its 
source. 

In  the  following  autumn  the  same  gentleman  superin*^  Another^ 
tended  the  la3riDg  down  of  3^0  feet  of  similar  iron  pipe,  with  TOArir^nttaat 
a  fall  between  20  and  30  feet,  the  joints  of  which  were  se-  stretro  soon 
cured  in  the  same  way*     The  supply  of  water  here  was  so  *^"'~  **'•* 
coprt>as,  that  it  was  obliged  to  be  kept  running  all  night 
and  great  part  of  the  day.    This  soon  cleared  the  pipe  from 
rust,  so  that  after  a  few  days  the  water  came  through  colour- 
less, and  consequently  no  lime  was  used.       ^ 

In  the  summer  of  1808,  or  1809,  two  more  pipes  were  Two  nisfa.kkl 
laid  down  in  the  neighbourhood  in  a  similar  manner,  ex-*^^<^ 
tending  together  between  two  and  three  thousand  feet ;  and 
with  equal  success. 

These  were  all  perfectly  sound  and  secure  in  the  month  of  AllcootlaBs 
February  last ;  a  little  before  which  Mr.  Way,  having  occa-  ••'"'^ 
sioo  to  pot  a  new  leaden  pipe  in  bis  yard  frpm  the  iron  one, 
found  the  latter,  as  far  as  it  was  examined,  apparently  as 
good  as  when  laid  down,  and  the  cement  as  perfect^  only 
seeming  harder* 


X. 
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X. 


Om  lt#  Imnniim  tf  ike  Eeommrind  Proem Jor  Ewiportien 
mseribed  tQ  ManTOOLFiSB^    Im  a  LeUer  /rom  Mr.  $r. 

To  W.  NICHOLSON,  Em}, 


Ti 


HB  mjipleiiiciii  to  the  XXVllIth  toI.  of  your  iotcrwt- 

propMifmrefft-iiMf  ^q^  exetllent  Joarnal  of  Nafuril  PbiloBophjy  ftonf 

MmT«iit«dby  j^>*^  publithedt  contaim  an  account  of  a  process,  sbridi^odl 

^<°>Mi»l^-     fiom  Tol.  LXXVI  of  tbe  Anoalet  de  Cbiiirie  fablithMl  at 

Pluie  IQ  November  last.    This  process  y«r  proemting  and 

meeeUnai»g  ike  evap&rmHem  of  ftutds^   wkhoMi  ewiphffmg 

iaa  produeid  >y  ike  igniiiem  of  emmbusOUe  emtsimnes^  is 

■aid  to  ba?o  been  communicaited  io  csonversatioD  by  Mr. 

de  Montgolfier.     This  declaratioo   of  Messrs.  Desomes 

and  CUmeat^'amthors  of  th^  article  ta  the  Aon.  de  Chiiiu» 

is  not  translated  in  yonr  Journal,  which  gives  only  an 

abridgment  of  it:  but  you  may  easily  tarn  to  it,  and  I  beg 

you  will  have  the  goodness  to  satisfy  yourself  of  the  fact. 

I  am  neither  jealous  nor  envious  of  the  fame  of  any  one;  on 

the  contrary  1  deem  myself  happy  in  having  fallen  on  the 

same  idea  and  the  same  means  with  a  roan  of  deserved  ce* 

But  Mr.  St.     lebrity :  but  truth  and  justice  give  me  a  right  to  claim  at 

AoMod  iMs  a   i^gj  ^  priority  of  date  in  the  invention^  and  to  this  I  shall 

prior  fffllWIa  r  ^ 

confine  myself.  The  following  are  incontestable  proofs 
of  it. 
frooftofthis.  After  the  disastrous  and  bloody  catastrophe  of  the  10th 
ct  August,  17d2»  I  took  refuge  in  England,  whrtlier  I 
brought  with  me  the  same  process,  which  1  employed  my- 
self in  developing  and  varying  in  several  ways ;  giving  it  a 
greater  extent,  and  applications  more  numerous,  than  those 
mentioned  in  the  Ann.  de  Chim.,  or  in  your  Journal.  These 
developements  were  proposed  and  submitted  to  the  British 
government  about  fifteen  years  ago.  They  were  known^ 
approved,  and  patronised  by  several  persons,  distinguished 

for 


kcovoiiitAL  PEorzsft  tor  fiVA^oaiCTi^^.  ]^' 

for  their  rsnk,  knowledf^e,  and  situations;  by  mmistets, 
peers,  members  of  purliameut,  &c.  Several  learned  socie- 
ties, artists,  and  government  contractors,  whom  the  minis- 
ter was  diasirous  of  exciting  to  carry  it  into  exiecution,  were 
acquainted  with  it.  It  is  now  nine  years  since  the  manu-  Papers  ttalea 
scripts,  which  contained  a  full  account  of  the  '''^^'^^*^^'^>  n^i^EI|"** 
with  various  oth#r  matters,  and  which  were  in  tha  hands 
and  under  the  care  of  government,  were  t^en  ^iway  by 
some  treachery,  respecting  which  there  are  only  conjec- 
tures. 

About  that  time,  str,  I  had  the  honour  to  request  you  to  Farther pioofib 
assist  me  with  your  knowledge  and  distinguished  taleatSy  4il 
rendering  them  into  the  English  language,  with  which  I 
have  bnt  an  imperfect  acquaintance;  and  to  show  you  au- 
thentic certificates  of  the  eitperiments,  that  I  had  made 
several  years  before  with  an  apparatus,  to  which  I  gave  the 
name  of  a  }H>/yc//r«5f  macA^^,  on  account  of  the  variety  andl^olychrettvi^ 
ronltiplicity  of  its  appltcations.    1  appeal  to  your  candour  ^*"°®' 
and  impartiality,  to  confirm  the  proposal  I  had  the  honour 
to  make  you  on  this  subject,  and  the  production  of  the  cer- 
tificates, which  are  still  in  my  possession,  if  yon  still  re- 
member the  cin'umstance  ;  which  indeed  was  the  occasion 
of  my  first  having  the  honour  of  being  known  to  you. 

The  apparatus  T  have  mentioned,  for  which  I  obtained  Caveats  at  ths 
several  cofseais  in  the  patent  office  more  than   twelve  years  P******  office, 
ago,  was  ordered  by  the  nobleman  who  was  then  first  Lord 
of  the  Admiralty,  whose  kiirdness  and  encouragement  have 
supported  me,  and  whose  protection  I  have  still  the  honour 
to  enjoy.     His  zeal  for  the  good  of  the  public,  and  for  the 
sciences,  induced  him  to  canse  the  apparatus  to  be  con-  Ai»  apptrtms 
structed  at  his  own  expense,  under  my  direction,  as  appears  con«tnicjed 
by  the  certificate  of  the  experiments  made  in  his  presence,  iq  179$. 
signed  by  himself  some  time  after,  and  dated  in   1798, 
which  I  have  in  my  possession.     After  such  authentic  offi- 
cial testimonies,  I  presume  1  need  not  appeal  to  several 
others^  which,  though   highly  respectable  in   themselves, 
would  add  nothing  to  the  validity  of  the  proofs  already  ad- 
duced.    All  theiie  persons,  of  whom  I  could  give  you  a  list, 
are  still  living;  and  as  most  of  them  are  known  to  you,  they 
would  confirm^  if  requiisitei  the  publicity,  which  I  beg  tho 

favour 


COMRUlTtOK    OF  ETIIEK  IND  METALS  III  OXIMVUittTC   all. 

favour  of  I'D!!  to  give  this  li^ttet  in  the  next  number  of  y«ur 
Journal. 

I  have  the  honour  to  be. 
With  ■  just  Biid  high  admiralion  of  your  ttlents. 
Your  rery  humble  and  very  obedit-ut  sert'ant, 

ST.  AM  AND. 
No.  3s,  York  BniliUi^t,  Nmo  Rood, 
Min/tht  \5th,  1811- 


On  Me  Combustion  of  Ether,  and  of  MttaU,  in  OxtnumtK 
Gm:  by  Mr.  Van  MEEttTEN,  and  J/r.  Stbatinob*. 


of  As  a  p 


a  proof  of  the  property  of  Sulphuric  ether  to  burn 
™™*i  "^  «ith  flamein  oximariaticacid  gas.  leaving  a  little oxideofcar- 
■oiutic  gas.  bon,  Mr.  Van  Meerten  points  ont  the  following  experiment. 
Ether.  Let  a  piece  of  the  whitent  |ioi>sibte  sulphate  of  lime  re-  . 

'  maia  some  time  iu  ether.     Set  fire  lo  this  piece  nell  cooked 

in  ether,  and  introduce  it  under  ajar  filled  with  oiiinnriatic 
gas  :  the  ether,  or  rather  its  hidrogen,  will  burn  rupid1y,and 
the  surface  of  the  gypsum  will  be  covered  with  a  coat  of  ox- 
ide of  carboD, 
Bm.  The  coni^uBlioD  of  bratk  tod  of  tin  i*  effected  ib  this  gat  . 

as  easily  as  that  of  iron  in  oxigea.  Take  »  slender  bnua 
wire,  twisted  into  a  spiral,  ojid  tenninated  by  a  fnece  of 
Icindled  charcoal ;  immene  it  in  a  jar  of  oximunatic  gas ; 
and  it  will  burn  rapidly  and  entirely,  throwing  out  sparlca. 
At  the  aame  time  it  may  be  aeeu,  that  tbe  charcoal  has  not 
the  property  of  buroiDg  in  it,  for  it  remains  unaltered.  A 
Jlk  tin  wire  exhibited  the  lame  phenomena. 

•  Ann.  de  Chimi*,  val.  LXXIII,  p.  B7.    TraulUted  fron  Tmams- 
doifTi  Joumal  det  Phaimieie,  b;  Mr.  Vc^ eL 


c^MSomov  mw  ithbb  amo  hitals  iv  oximvuvnt  taris.         '|i|^ 

A  copper  wire  does  oot  bum  in  this  gas,  but  becomes  as  Goppar* 
•oft  as  lead. 

A  brass  wire  oot  heated  redhot  does  the  same*  Bnsi. 

This  gas  has  no  actioa  od  lead-wire.  Lead. 

A  wire  of  red  Freuch  gold  melted,  without  throwinrg  out  Gold, 
sparks. 

Pore  silver  wire,  and  iron  wire,  were  not  altered  in  it.      Sil?er. 

Mr.  Stratiaghy  in  verifying  the  preceding  experiments,  Bcus. 
prefers  making  the  extremity  of  the  brass  wire  red  hot,  to 
adding  a  horning  coal  to  it.    He  could  not  succeed  in  burn- 
ing tin  wire.  '  Tin. 

He  effected   the  combustion  of  a  very  slender  copper  Copper, 
wire,    the  extremity   of  which  was  pointed  and  red  hot. 
The  in^iide  of  the  jar  was  covered  with  gfeen  oxide  of 
copper. 

A  wire  of  ducat  gold  did  not  grow  red,  or  melt,  in  the  GoM. 
gas,  but  was  slightly  oxided.     This  difference  probably 
arose  from  Mr*  Vau  Meerten*s  French   gold   containing 
more  copper. 

Very  slender  nLver  wire  melted,  after  its  extremity  had  sUfcr. 
been  made  red  hot. 

Iron  wire  by  itself  was  not  altered :  but  on  adding  to  its  iron, 
extremity  a  wire  composed  of  an  alloy  of  three  parts  of 
antimony  with  one  of  tin,  which  was  heated  a  little  before 
its  immersion,  the  iron  wire  gave  out  much  red  vapour,  and 
the  inside  of  the  jar  was  covered  with  a  beautiful  red  oxide 
of  iron. 

Camphor  alone  does  not  burn  in  this  gas :  but  if  a  piece  Camphor, 
be  stuck  in  the  end  of  a  cleft  stick,  wrapped  round  with 
tin  foil,   and  this  powdered   with  metallic   aotimony,  the 
camphor  will  begin  to  bum  with  a  deep  red  flame*. 

Oil  of  turpentine,  or  of  cloves,  poured  into  this  gas,  gives  Iffffffntki!  oilst 
oot  some  fumes,  but  very  little  light*. 

*  A  ffsg  wftted  witli  oil  iff  turpentine  takes  firs  in  oximuriaUc  gii^ 
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VIUTIOV    or    Mil.    RffWAItD'l    TQEI 


Ohienaliom  in  Hhiftratiwi  of  Mr.  Howabd's  Thtary  of 
Jtaia.     In  a  LflUrfrom  TiloMie  Forsteu,  Eiq. 


As 


To  W.  NICHOLSON,  Emi- 
SIR, 


&.S  Ibe  folloniiiir  obnervations  may  lervp  (iirlhfr  to  illus- 
trate Mr.  HowRTd'a  imrenious  Thrarj'  of  Rail),  {see  Kis  paper 
on  the  modification  of  clouds,]  1  »lii)ll  request  your  insertion 
of  them  ill  your  scientific'  JonrnBl. 
a*  Oil  the  16th  init.  the  day  was  close  and  warm,  in  the 
afternoon  I  oWrved  several  difttrent  modifiintions  of  cloud 
di^perted  about  in  the  atmosphere  at  diflerent  altitudes. 
In  Mime  plarea  cirro-straltis  mi^hl  bt  distinguished;  in 
others,  the  cloudi  shewed  a  tendency  to  cirro-cumtifalivt 
ag'^regation,  MUHufi  incrensed  in  (tensity,  and  rirro-e  fibre* 
truii9ver«ely  crossed  their  summits,  forLiiing-  rrimah- if ratnSt 
which  like  mountains  Irunifixed  by  the  mi^'hty  shafti  of 
giants  appeared  Jn  the  horizon,  and  represented  a  mnjt^tie 
appearance;  »hil«  in  other  phices  the  procfs-;  of  nimhifi- 
emtio*  appeared  going  on  rapidly,  and  distant  fhunder  na* 
bard.  About  six  o'cloek  the  shy,  seen  between  the  elondi 
sader  the  deacending  sun,  appeared  of  a  very  t/nusiml  brown- 
wh  lake  colonr.  As  the  ewning  adranced  the  monntainoua 
cloudit  in  the  horizon  appeared  of  a  deep  blackish  blue 
colour,  their  edges  as  well  »•  those  of  other  detached  clouds 
above  them  exhibiting  a  bright  golden  coloor.  Flocks  of 
tumuhu  floated  along  in  the  wind,  and  refracted  ditik  hike 
coloured  light;  by  degrees  all  the  clouds  lost  their  distinc- 
tive  vharacten  as  separate  modifiratiriDS,  and  became  one 
dense  mass,  nhick  ended  in  rain  duriAgthe'night. 

On  the  19th  it  rained  all  the  morning,  but  held  up  in  the 
•veiling;  the  con'tinuouii  sheet  of  cloud  however  remained, 
notwithstanding  a  strong  wind  from  the  north. 

Early  on  the  morning  of  the  90th  th.  same  uniform  sheet 
of  cloud  obscored  tho  sky.  As  the  day  advanced  it  broke, 
and  thia  dense  sheet  of  matbus,  which  had  been  ori;^t_ 
aally  formed  by  the  collapse  of  several  distinct  modifi- 
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cttionn,  mppeored  to  r«solv«  ^itself  into  them  mgaior  M  tbe 
•beet  Uroke  part  of  it  seemed  to  mount  ap  ioto  a  higher 
ttud  compamtively  calm  regioq,  and  formed  itself  into  urro^ 
cumuimip  in  some  places  disposed  like  windrows  of  hay,  in 
others  consisting  of  small  roundish  nubeculse  of  various 
sizes;  and  into  drro'Siratus,  consisting  either  of  flat  sheets 
of  thin  vapour  with  dentated  edges,  or  disposed  in  streaks : 
other  parts  of  the  once  continuous  sheet  of  nimbus  descended 
into  a  lower  region,  and  floated  along  in  flocks  of  ctimii/tM, 
with  a  strong  wind*  and  the  day  became  very  fine*  In  the 
•veiling  the  distinct  modifications  again  seemed  lost  in  a 
general  mistiness  of  the  atmosphere,  which  as  it  became 
ikrker  seemed  very  red  coloured,  and  this  vapour  was  seen 
to  thicken  in  particular  places  which  became  dense  mmld 
impun,  and  gave  forth  vivid  flashes  of  lightning,  and  thunder 
storms  oootinued  through  the  night* 

From  the  evident  decrease  in  the  quantity  of  cloud  dar- 
ing the  fine  part  of  the  day,  it  is  evident,  that,  while  part  of 
the  sheet  of  nimbuSf  «vhich  obscured  the  sky  in  the  morning, 
divided  itself  again  into  the  several  modifications,  the  col- 
lision of  which  originally  formed  it;  great  part  must  have 
been  absorbed  by  the  air*  :  this  is  farther  probable  from  the 
great  transparency  and  dense  blue  colour  of  the  sky  between 
the  clouds* 

The  insertion  of  these  observations  in  your  next  number 
will,  if  convenient,  oblige  your  constant  reader, 

Oupl^m,  Hackney,  THOMAS  FORSTEK* 

May  21,  1811* 


XI 1 1. 

on  Dr.    BosTO€K*8   Review    of  the   Atomic 
Primeipiee  afCkewuitry*    By  John  Daltov* 


D 


To  Mr.  NICHOLSON. 
SIR, 


'R.  BostocVs  dissertation  on  the  atomic  sjrstem  of  che-  Dr.  Bofitodt't 
mistry  in  your  Jourmil  (Vol*  XXVIII,  page  280}  may  be  rem«rkt«Dtbe 

•  See  Mr.  Vm  Mons's  paper  In  your  Jottrnal  for  September*  1809  j 
^•o  Re«*ft  Cyclopedia,  sftklt  Ck^ 

divided 


ATOMIC   PRmCIPLEB  OF  CHEMtSTK^it^^^^^T 

usi-  into  two  purts;  one  of  which  relates  principally  la 
itie  tlieorjr  of  chi^mical  coinliirmtinna,  which  I  have  embraced 
from  an  extensirecompurison  of  facts  and  observations  fur- 
nished by  the  writings  of  others,  and  from  a  careful  and 
laborious  train  of  experimental  invE^tigation  of  my  own  ;  the 
other  relates  to  his  application  of  the  theory  to  the  Kolutioo 
of  afetr  orthernore  simple  and  comnton  combinations.  On 
the  rormer  uf  these  parts  I  be[>lt;a?eto  make  a  few  observa- 
tioDs;  on  the  latter  1  think  it  is  altogether  unnecessary  to 
aay  any  thing,  unless  it  be  to  correct  a  niisre present atioD 
Bostoek  has  accidentally  introduced, 
and  >■;->— ret)  in  water  are  as  85*7  to 
limbers  are  a^i  7  to  I  nearly 
I'  e  nilrout  oxide  lo  be  a  binaTif 
weights  of  uxigen  and  hi- 
.  New  Syit.  p.  27s)  to  be 
J  it  is  nilTovi  gas  which  I 
.11(1  nitrous  oxide  and  nitric  acid  to 

>r.  Bostock  as  to  his  remarks 
itorif  and  hypotheiis ;  these 
1  [earn  from  their  common  use  differ 
only  in  degree.  Theory  is  all  or  the  greatest  part  of  the  , 
facta  reduced  to  regular  laws;  kypolhait  is  where  only  ■ 
4lew  facts  are  reduced  to  laws,  and  the  rest  are  either  irr^ 
durible,  or  are  yet  only  in  a  train,  or  have  their  accuracy 
■asprcted.  I  think  no  one  would  seriously  advance  any 
hypothesis  on  any  subject,  that  had  not  Mme  one  or 
more  Acts  previously  established  in  its  fovour.  What  is 
tAmry  to  one  man  may  be  jhypothetu  to  another.  If 
NewtOD  had  lived  in  an  age  when  no  mathematician  but 
himself  existed)  he  might  h*ve  eaiabliahed  his  beautiftfl 
theory  of  gravitation  to  his  own  satisfaction ;  but  it  must 
have  been  only  an  hypofhtsU  to  the  rest,  of  his  i.-ontem|>o- 
rariri.  These  bbservstionsilead  me  to  remark  farther, 
that  ray  chemical  doctrine  on  combination  is  not,  "alto- 
gether hylMthetieal,"  according  to  Dr.  BcMlock's  own 
dednitioo.  1  remember  the  strong  impression  which  at  a 
ve'y'*'^'y  P^^'<**^  °f  ^^■^*^ii>1i''"^*"i'm<ule  by  observing 
the  proportion  of  ozigen  to  azote)  ai  I,  2  and  3,  in  nitrous 
'j  oxide, 
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namely,  tbnt  oxigcn  am 

14-3  in  weight,  and  tlmt 
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tfxid«,  iiilraui  ^ai>,  aod  nitric  acid,  according  to  the  ex- 
ppnmenta  of  Duvy.  And  Dr.  B.  must  confess,  that  the 
l^reutpr  purt  of  the  fucta  I  have  stated  in  my  book,  as  the 
frrotindi  from  which  I  draw  my  concluiions,  are  not  oen; 
hni  fucta  that  have  been  investigated  by  others  before  me, 
often  with  the  same  results. 

Bottoc'k  luuat  be  aware,  that  In  writini;  mv  System 
Ibemtstry,  I  have  preaumed  ell  alonK,  that  the  future 
lers  of  it  would  be  tolembly  ocquaiuted  with  the  vanout 
branches  of  the  mechanical  philosophy  ;  oiherwiiie  I  mun 
have  made  a  cyck'pedin  uf  it;  one  de)iBrtmeni  must  bare 
treated  of  utatJcs,  another  of  dynamies,  another  of  hydrody- 
namin,  another  of  pneumatics,  &c>  This  was  not  oiy 
destgri.  If  therefore  I  have  aimouiiced  lerlaiii  rules  as 
propei^o  b«  laid  dowo,  and  have  given  no  demonslraiioD 
of  them,  it  was  because  they  were  deemed  obvious  to  the 
class  of  readers  I  expected,  or  otherwise  were  such  as  could 
not  be  demonitraled  hut  by  the  gradual  devel  ope  meat  of 
the  lystem  itself  in  its  progress. 

I  proceed  now  to  point  out  the  mechanical  consistency  Meclumeil 
of  the  1(1  rule,  which  Dr.  Bostock  has  quoted,  page  283,  « 
namely,  that  "nheu  only  one  combination  of  two  bodies  g, 
can  be  obtained,  it  must  be  presumed  to  be  a  binary  one,  combi 
onlen  Mme  cause  ap)jeur  to  the  conlmry" ;  and  if  this  be 
ibliahed,  (he  oilier  three  which  he  quotes  may  be  consi- 
cofollaries  riiMii  it. 

Let  Ds  supposes  nnxtare,  for  inalance,  of  hidrogenous  Ii»tin 
■ad  oxi(^nou9  gas,  in  such  sort,  that  there  are  the  bame  gf^^j 
oimiber  of  ntoms  of  ench  gaa;  now  as  the  gasses  ere  uni» 
formly  diflused,  each  atom  of  hidrogen  must  linve  one  of 
oKigen  more  immediately  in  its  vicinity.  Tiie  atoms  of 
hidrogen  are  all  repulsive  of  each  other;  so  are  those  of  ox> 
igeu:  the  atoms  of  bidrogcn  are  all  equally  attractive  of 
those  of  oxigeo,  and  the  attraction  iticreu^s  in  aonie  un- 
known ratio  at  the  distance  dimitiishes.  Heat,  or  some 
other  power  prevents  the  union  of  the  two  elemeiitt^,  till  by 
an  electric  spark,  or  ^olae  other  stimulus,  the  equihbrium 
is  d'laturbed,  when  the  power  of  affinity  is  tnabled  I  over- 
roae  the  ebstaclev  to  its  efficiency,  and  a  chemical  union  of 
clementerv  particles  of  hidrogeu  aad  oxigea   ensues. 

,V»L.XMX.— JfNE.  1911.  L  Now 
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Now  the  (iue*ti«D  i»,  wliether,  acconling  to  th«  received 
laws  of  motion,  each  one  atom  of  osigen  ehouM  auitt  to  tb« 
one  of  hifirog«i  next  to  il,  or  wlirther  7  atotna  of  oNi^n 
ihould  leap  over  alt  the  mora  proximslc  atoma  of  hiiiroi;eta 
to  another  at  a  p;rest?r  dUtaoce,  and  conse<iueotlf  lesa  a(< 
tractive,  and  that  titially  only  ^th  of  the  ntirab^r  of  aloma 
of  hidrogen  shonld  be  engaged  by  the  oxigen  and  the  rest 
vemain  in  a  state  of  freedom  «s  before.  The  loriner  is  the 
eoacluBton  I  adopted,  and  thought  it  would  scarcely  requtM 
any  elucidation;  (he  latter  in  thoU|i;ht  by  Dr.  Boetock  equally 
plausible  B9  the  former  (page  3yi).  Howevur  till  it  can  be 
ercame  a  greater,  I  must  re> 
•itt  Hnoiher  consideration,  that 
H  is  known,  that  the  oxif^u 
at,  and  iuall  piobubihty  of  it* 
III  combined  state;  it  vould 
on,  if  it  could  be  rendered  n. 
gen  lurroundia'g  I  of  hidro* 
p'nma  of  oicigeQ  repelling  one 
lu  atom  of  lii<lrogen  at  (be 
centre,  whilst  a  number  of  nloius  of  hidrogen  are  around, 
■II  equally  attractive  of  oxigen  with  the  one  ieogaged.  But 
the  difficulty  doea  not  end  here :  though  I  am  pemiadcd 
tbe  relative  freight*  of  the  hidragen  and  «iigen  in  water 
arc  nearly  u  1  to  7>  1  b^  no  meanti  assert,  that  they  are  acy 
corately  ■».  Perhapo  Dr.  Boiitock  ivoold  prefer  the  ratio 
of  IS  to  8S;  that  it,  in  the  emalleat  integem,  3  to  I?.  Now 
bpon  this  riew  of  the  subjact  w«  must  pintara  to  ourselTos 
S  Moms  of  hidrogeo  surroundad  by  If  «f  oxigen  as  ooo- 
Btituting  I  atom  of  water;  the  remaining  14  atoms  of  hi- 
ingeo  must  be  conceived  to  continue  in  their  elastic  state 
at  tpectatort,  and  not  to  diitorb  the  eqnilibrinm  ofthe 
Atom  of  water.  This  may  be  the  constitution  of  an  atom  of 
water;  but  it  is  wonderfnl,  that  in  the  decoraposhien  of  it 
by  galvanitm,  nothing  but  hidrogen  and  oxigen  should  be 
produced,  and  never  any  new  combination  thpald  arise  out 
of  BO  complex  a  system  of  particles  as  an  atoni  of  water 
exhibits  to  view,  Would  it  not  have  been  an  improvement 
'  to. hare  fitrmed  k  set  of  atoms  on  purpose  for  water,  by 
myUii^gS  of  hidrogbniatoone,  otid  1?  oFozigta  into  one? 
^^itotb  you  and  your  readen  will  probably  thiak  by  this 

time. 


fcime,  tbft  I  hare  proceed^  hr  eooi^gb  in  the  ^tvelppf- 
meot  of  |h«  frMth  of  %  prppq^itiou  plm^t  ^If  f vid^t ;  if 
tioit  I  oity  retqme  it  on  some  future  oiq^oo* 

tbeUU  Whfuii^o  elemfDt  A  M  an  affiQity  for  MOtbt^r  '^^ 
]^9  I  tee  no  iDe^h^nipal  T^aaoT^  why  it  should  pot  take  98 
many  aV>n><  of  Q  as  are  prc^^t^  tp  it,  ^od  fan  po^sihljr 
come  iotp  contaipt  with  i\  (whiph  may  probably  be  IS  i^ 
gen^Ml),  etcfpi  %o  far  a$  the  rfftnlngn  of  ih^  ^omstf'& 
^m9m§th$m9fi^9  ort  mor€  thfoi  g  moffihfor  th^qftrgctiofk  tf 
fm  Uiom  of  A*  Now  thiH  repulsion  be^^ins  with  ^.jS^t?!??  9^ 
6  tP  onv  of  A»  jo  which  oas^.tb^  2  atoiQS  of  Q  are  dia- 
ipf tri^ally  P|>posed ;  it  increases  with  3  alopis  of  p  to  1  of 
A»  in  which  case  the  atpips  xS  9  are  pnl^  IJlqI*  asunder; 
with  4  atoqi^s  of  B  it  is  still  ereater  fui  the  dis^aoce  is  th^a 
only  ^tf\  and  §oon  ip  proportion  to  the  pucnberpf  atoms*. 
It  is  eyidi^pt  thjen  from  these  potatiops,  that»  a?  fai'  as  ppwfsrs 
of  aUroqtion  apd  i^pvbiop  are  qonp^ro^,  (and  we  kpow  qf 
DO  other  in  chemistry)  binary  compound?  i9^9)i  ^.^At  ife 
formed  in  the  ordinary  course  gf  thiogSy  then  ttrfia^i^t  and 
ao  ou^  till  th^  rjepulsion  of  the  atoms  pf  3  (or  A>  whichever 
happens  to  be  on  the  surface  of  the  other) »  refuse  to  admit 
liny  more. 

I  shall  now  proceed  to  th(p  5tl)»  Gth  and  7th  9  or  re^Qsainp  ^th,  Gthy  and 
iug  rules,  which  Dr.  Bo^^tock  has  not  qpot^»  but  a;f  which  ^^^^'•*' 
he  is  eqpally  in  want  o^  an  explanation,  or  he  wopld  09t 
have  formed  such  conjectures  aa  that<*  U  Sffpns  X\\^  np^st  na<* 
tural  to  regard  the  svilph\irig  acid  a^  the  biufify  copnppuod 
of  sulphur  and  oxigen/'  and  that  carbppic  aqid  if  ^  Ifiniiry 
and  carbonic  oxide  a  ternary  comppuqd,  and  that  nitric 
acid  is  a  binary  compound  of  azote  and  o3(igen  and  nitrons 
gas  a  ternary*  and  that  pitrous  o^ide  is  binary^  ^c.  (pa^e 

#  I  fiml  fmm  th«  principles  of  ftmtioi,  that,  vpoo  the  rappwItlOD  of 
spherical  atopii  of  oqual  sise,  and  that  t|ia  Uv  of  repulfun  9J^  cbfiai- 
cal  uniofi  is  the  sa^ie  a«  before,  namely,  rociprocally  as  tbfs  ceqtral  dj^* 
tance,  the  repulsion  of  any  one  atom  of  B  upon  another  of  B,  to  separate 
it  from  A,  b  a  constant  quantity,  on  whateter  point  of  the  sarface  of  A 
U  may  be  plaeed ;  so  that  when  there  are  S  atoms  of  B,  the  9d  atom  is 
repelled  twice  a%  much  b)  the  other  two  as  it  would  be  by  a  single  atom 
pteeed  diametrically  opposite.  When  there  are  4  aiemsy  then  the  4tb  If 
ibrae  famtn  as  ipush  re^ed,  Ac. 

L9  tt7, 
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9tli,  6<h,  «n4  SB7,  sgo.  Tbr  5lh  rule  ia  "that  a  binary  Com)M>1IRd 
"'^"  ihould  always  be  specifically  hcnvier  than  Die  mere  mix- 
tur«  of  its  two  ingredient*."  The  principle  on  which  thti 
rule  is  founded  is  recoentaed  by  chemistii  as  general,  if  not 
universal:  namely,  that  condensation  of  Tolume  is  a  nece»- 
aary  consequence  of  thp  expulsion  of  heat  by  the  exertion  of 
■ffiRity.  Thus,  ateam  i»  ipecifically  heavier  than  «  mi»tort 
of  3  parta  hidrogen  and  I  nxigen;  ammoniacal  gas  U  in  like 
manner  heavier  than  31  azote  with  73  bidrogen.  The  6th 
rule  is  that  "a  ternary  compound  should  be  apeciRcally  hea- 
vier than  the  mixture  of  a  binary  and  a  simple,  whicTi 
would,  if  combined,  constitute  il  ;  and  the  7t(i,  that  *'  the 
kbove  rules  and  obtcrvutions  eijually  apply  when  two  bo- 
dies, such  as  C  nnd  D,  D  and  E,  &c.  ore  combined." 
These  rules  are  founded  on^he  same  frineiple  as  the  for- 
mer, which  principle  entirely  precludes  the  notions  of  ni- 
trous Olid  e  and  nitric  acid  being  binary  compounds,  and 
discountenances  those  of  carbonic  and  sulphuric  and  being 
binary  compounds. 

After  maiiirig  these  observations  on  the  (jeneral  rules, 
I  shall  now  advert  to  more  itarlicular  objects.  I  hare 
already  remarked,  that  cxplauiilinii^  mid  elucidiitions  similar 
to  the  above  were  what  I  thought  uanecessary  to  enter  upon 
in  the  Work  alluded  tO':  itts not  improbable  but  I  may  have 
btCD  miitalien  in  tbis  rfispect,  especially  if  such  inquiries 
and  obterratiouaastbefollowibgshoDld  be  frequent.  "When 
**<  bodies  unite  only  in  oile  proportion,  whence  do  we  learn 
**tbBt  th^  cbtobinatioo  ir  ust  be  binary  ?  Why  ia  it  not  as 
*'  pTObilblet  that  water  is  formed  of  two  atoms  of  oxigen 
*'ind  OIk  ofhidrogen,  of  two  atoms  of  hidrogen  and  one 
■*  of  oxigen,  or  ift  short  of  oHy'  ouignaMe  namber  of  alomj 
"  of  ki^ogen  and  oxigen*  t  do  not  perceive  that  Mr. 
"  Dalton  has  given  any  reaaon  in  aupport  of  this  binary 
"  cotiibinalton  in  preference  la  ntl  the  real;  and  I  am  maa- 
"  ble  Id  conjecture  what  reatom  ea*  be  urgtd  in  its  /atovr" 
(page  283),  Ihope  au^h  remarks  will  be  no  more  adduced ; 
and  farther,  that  if  any  one  should  inquire,  for  instance,  why 
1  part  of  car  bone,  which  takes  fSS  of  oxigen,  or  2-j€,  docs 
'DOt  alio  occanooally  take  S'S4  and  512  parta  of  oxit^en, 
4t  will  be  understood,  tbitt  the  reason  1  should  attngn  is, 
■ji  .   .-  that 
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Ibat  in  the  state  of  carbonic  acid  there  are  two  atoms  of  oii« 
gen  combioed  with  ooe  of  carbon,  and  a  third  or  fourth 
atom  of  oxigeo,  however  it  may  be  attracted  by  the  carbon, 
cannot  join  it,  without  expelling  one  or  more  of  the  atoms 
of  oxigen  already  in  conjunction.  The  attraction  of  the 
carbon  is  able  to  restrain  the  mutual  repulsion  of  two  atoms 
of  oxigen,  but  not  of  three  or  more. 

The  drift  of  Dr.  Bostock*8  remarks  and  objections,  in 
page  M5t  is  quite  beyond  my  comprehension.  The  single 
object  1  had  in  view  in  writing;  the  paragraphs  there  quoted 
was,  to  find  the  relative  weights  of  hidrogen  and  oxigen  in 
a^  pound  or  any  other  given  weight  of  water.  I  have  de^ 
duced  them  as  1  to  7 »  whether  right  or  wrong  may  be  a 
question:  but  certainly  I  had  no  other  object  in  view,  and 
therefore  I  consider  that  as  the  only  one  to  which  any  criti- 
cism can  properly  apply* 

I  must  object  to  such  loose  quotations  as  the  following  ;  Loosenen  of 
uamely,  that  I  Have  assumed,  **  that  when  only  one  com*  quotA<>oa. 
bination  of  two  elementary  bodies  can  be  obtained,  it  must 
be  binary  ;**  my  language  is,  <*  it  must  be  presumed  to  be  a 
binary  one  unleu  tome  cause  appear  to  the  contrary/*  Sup- 
posing for  instance,  that  my  hypothesis  had  been  formed 
previously  to  the  discovery  of  carbonic  oxide,  i  must  have 
concluded,  according  to  Dr.  Bostock^s  quotation,  that  car- 
bonic acid  ^as  a  binary  compound  ;  whereas  1  should  have 
compared  carbonic  acid  with  the  other  acids,  and  found 
that  like  them  it  on^ht  to  contaii)  at  least  two  atoms  of 
oxigen  to  one  of  base,  and  this  with  me  would  have  ap* 
peared  **  some  cause  to  the  contrary.**  Again,  '*  only  one 
combination  of  oxigen  and  hidrogen,  and  only  one  com- 
bination of  hidrogen  and  azote  can  exist,"  (page  284.) 
Knowing  that  I  never  entertained  such  ideas,  I  wan  curious 
to  find  out  those  passages  in  my  boolv,  which  could  possibly 
be  so  far  misapprehended,  and  I  think  they  must  have  been 
the  following:  **  As  only  oiif  compound  of  oxigen  and  hi- 
drogen is  certainly  known,"  (page  275),  and  "only  one 
ooippound  of  hidrogen  and  azote  has  yet  been  discovered,** 
(page  415).  These  ideas  however  are  repeatedly  asqribed 
fo  ipe,  and  in  (he  post  express  loanner*    **  We  hav^  never 

yet 
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t  bepn  tblt  i"  prodi  ce  more  tlian  on--  combinatton  *ith 
eech  of  these  «u  hi  inner  9,  therefore  Mr.  Dalton  concludes, 
that  only  one  Combi  i.itiou  C«n  poaoibly  e\iBt,"  (page  386, 
t       I'  o  note.) 
Siicsf  tmnu  ugh  lain  fully  perxiinded  we  are  in  possestion  6f  duts 

ntJt  dejicndtm  suAicii-iit  to  deode  upou  the  relative  veiglil  of  atome,  i»e 
veigbL  "''  "*>'  "^  regurd  to  ihi^ir  nixe.  This  lust  is  a  mutter  of  mete 

(peculitioD.  Dr.  Bollock  seem!:  to  think  the  it:e  muat  be 
in  direct  prnporiion  to  the  leeighi.  I  should  bowtver  rathe* 
^uppoEe,  thst  ktomft  of  ditlerent  buiiieti  may  be  matii  flf 
matter  of  diffeteut  densitin,  if  ihe  eiiiression  may  be  aU 
lotttd;  thus  iiiercur},  tbe  atom  of  uhidi  uci^bs  aliObtt 
170  times  ut  much  ui  (hut  uf  hidtogcn,  I  should  cnnjcclure 
wae  lurf^er,  but  by  no  means  in  the  pioportioii  of  the 
»etghu,  which  would  lequire  a  diomcier  of  five  or  nix  times 
the  magnitude.  Perhaps  iii  a  qiieation  of  this  sort  NewtOn 
hai  a  better  claim  to  be  heartl  than  either  of  us;  he  says, 
(I  think  in  tW  31st  query  to  his  Oplics)  "  God  ia  able  to 
create  particles  of  matter  of  stvenil  aiuei  uaA  fguret,  and 
in  eeieral  proportioDi  to  the  Bpace  they  occupy,  and  perhaps 
of  ditTereut  dmsitiet  and  farces- •■  •  ••at  least  I  »ve  nothing 
of  controdictioa  in  all  ihia." 

Knowing  that  Dr.  Bostock  had  occasionally  communi-T 
cated  seteral  .chemical  estuy*  throujih  your  Journal,  I  was 
f:urioui  to  see  prhether  he  had  not  furiii»hed  me  with  some 
argutnentB  in  behalf  of  that  doctrine,  which  he  thinka 
**  depends  for  ita  proof  entirely  upon  nbieqntnl  obserra- 
tioDs  and  experiments."  In  the  XUh  vol.  of  this  Journal,' 
page  75t  May  1805.  he  has  given  valuttble  analyses  of  the 
tlceiBte  and  superacetate  of  lead.  The  results  give  the  pro* 
portions  of  lead  and  acid  as  under: 

Superacetate— Lead  €-13  or  100 

Acid  3        "49 

Acetate — Lead  8*4    or  100 

Acid  3       ••34 

A  number  of  hucIi  analyses  as  these  would  compel  Dr, 
Bostock,  and  others  of  your  chemical  reader*,  to  examine 
\\if  theory  of  cheipical  cpmbinationi  which  I  hare  offered  to 

them 
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them  with  iwre  aitehttoo^  tlmtk  1  feur  they  do;  The  present 
6tat«  of  ehemical  scieoce  imiieriously  demaDdt^  it*         • 

I  remaiDy  yours  &c« 

Manchester,  JOHN  DALTON. 

JUa^thi  15fA,  18]1.  >   V 
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^N  (he  4th  of  MflrcU,  Mr.  Allan  rMd  a  ptper  on  the  Socks  in  tht 
rocks  of  the  en? irons  of  Edidbur^b,  bdtfg  th^  fl«t  6t  a  STIS"*  ^ 
ieriesy  which  he  propose  to  rend  on  this  sobjcvt*    The         ^^ 
present  cfinbraced  the  roeks  of  St.  Leonafd's  Hill  and  Sdlis- 
bory  Crafg.    The  specimens  illastratiog  the  sobject  he  prte* 
seoted  to  the  Society,  to  be  deposited  in  their  cabinet. 

On  the  18tb»  Sir  George  Mackenzie  read  some  geological 
remarks  on  the  appearance  presented  by  difierent  rocks  in  Ice« 
land  ;  and  showed  their  importance  in  connecting  the  pheno- 
mena of  volcarioes  with  the  principles  of  the  Hnttonian  theory.  Huttonita 
Sir  George  brought  forward  the  results  of  Sir  James  HalPs  ex-  theory, 
^riments  on  heat  modified  by  compression,  artd  socce^olly 
applied  them  to  sapport  his  conclusions.    The  facts  were 
explained  iti  a  satisfactory  manner,  and  the  whole  paper 
was  so  important  in  a  geological  point  of  view,  that  we  re- 
gret that  it  is  not  in  our  powef  to  gtre  an  analysis  of  it. 
tl'e  understand,  however,  that  it  #ill  form  a  part  of  the^^Q^^^^^ 
account  of  Iceland,   which  Sir  George  and  his  friends  are  Iceland, 
about  to  publish,  the  Work  is  no^  in  the  press. 

On  the  1st  of  April,  Dr.  Brewster  read  a  description  of  a  CapWIary  at* 
new  instrument,  for  measuring  capillary  attraction,  the  in-  tnctton. 
atrument  to  be  exhibited  at  a  future  meeting. 

Prof.  Playfair  read  a  very  interesting  paper^  being  part  p^|^^,PI^ 
•f  hts  new  edition  of  his  iihistrations  of  the  Huttonian  fair^illoitii- 
Iheory,  tstiiled  Renarin  Oil  tl|e  oalilra)  History  of  Volca-  H„"^^f]^ 

IH>es,  theory. 


.  sciCDTiric  tts,v^. 

Royal  MeHieal  Socifly  of  Edinhurgk. 
Thr  Society  will  ijiTe  »  w\  nf  books,  or  a  mediil  of  fln 
gdiiifa;  v.ilue,  to  the  iiutlior  of  llie  the  best  expmmcDtil 
Msay  in  lusner  to  iKc  foll<>wing  question, 
fib*  quttUoD.  Does  any  decompoBilian  of  Hcida  und  ulkalis  ti\e  pluce 
OD  thdriiiittia>;tafnrin  (ifuiral  «itlla,  accordint;  loan  opinion 
bteljr  advanced  by  Mr.  Davy  in  re8|iect  to  iniiriale»? 

Honorary,  extraordinarj,  and  ordl.iary  member*  of  the 
Society  am  alone  iiivjied  at  caadidatM.  The  disserlHiiotio 
are  to  b«  written  in  English,  Latin,  or  Frenih,  and  to  be 
delivered  to  the  Secmarj-  on  or  before  the  first  Day  of 
December,  1B19.  And  the  sdjiidication  of  the  prize  nill 
take  place  ia  the  last  week  of  Febraary  fallowing.  To 
each  diMertutioa  ia  to  b«  prelited  a  motto;  and  this  motto 
"  -  h  to  be  written  on  the  outside  of  a  sealed  packet,  containing 

*  the  name  and  address  of  the  author.     No  dissertotion  will 

he  receivr-d  with  the  author'^  naaie  uffixed  ;  and  all  difr- 
pertations,  except  the  successful  one,  i\ill  lie  returned,  if 
desiredi  with  llie  sealed  packet  unopened. 

Wtrnman  Nalvrfil  History  Sotielif. 

At  the  meeting  on  the  6th  of  April,  Mr.  William  Elford 

Leach  laid  before  this  Society  an  arrangement  of  the  na- 

Siplan.  tn^l  tribe  ot  diptera,   eproboecidea  of  Latreilte,  with  de- 

fcriptiona  of  the  species,  which  he  illustrated  by  drawings 
and  specimens.     At  the  same  meeting  Prof.  Jameson  read 

C<MliBtfce       ""  "ccQunt  of  the  occurrence  of  coal  in  the  first  sandstone 

ftntpnditoae. formation  in  ThuriDgia  and  Silesia;  whence  he  inferred 
the  poBiibility  of  coal  eifisting  in  the  extensive  depositiooa 
of  red  sandstone  io  Scotland,  in  which  that  valuable  mine- 
ral has  not  hitherto  been  discovered. 

6«ietT^;^c-       1'he  first  volume  of  the  Weroeriaq  Society  of  Natural 

■•"'*   ,         ^istqry  hasjust  beeo'pnblished. 

.  India  Mvi-        The  3d  part  of  the  Maritime  Directory   for  navigating 
tmt  Dim.      (j,^  ff^m^  gnj  between  the  Ports  of  India,  China,  &c.,  by 
James  Uojsbnrgh^  Esq.,  F.  R.  S.  is  in  the  preas,  and  is 
expected  to  be  ready  for  publication  in  July. 


•CIBNTiriG  KBVS.  ;|^ 

SifpoTt  of  the  Proceedings  of  the  Maihematical  0nd  Physi* 
celClasi  of  the  French  Insiitutei  coniinuedfrom  p.  79* 

Mr.  Vauquelin  has  analysed  tobacco,  with  a  view  tode-^^^f^^ 
lect  the  principles,  that  characterise  this  plant,  and  havs  tobacco, 
occasioned  it  to  be  chosen  for  the  uses  for  which  it  is  em- 
ployed :  and  to  ascertain  the  changes  produced  in  it  by  the 
preparations  it  undergoes  for  sale*     It  appears  to  contain  an 
animal  matter  of  the  albuminous  kind,  malate  of  lime  with 
excess  of  acid,  acetic  acid,  nitrate  and  muriate  of  potash,  a 
red  matter  the  nature  of  which  is  unknown,   muriate  of 
ammonia,  and  finally  ap  acrid  and  volatile  principle  app»*  p^eolisr  mia^ 
rently  different  from   any  other  known   in  the  vegetable  cipie  in  it. 
kingdom.     It  ip  this  principle,  that  imparts  to  tobacco  its 
well  known  qualities ;   and  it  may  be  extracted  from  the 
plant  by  distillation,  and  erap\oy$:4  separately.     Prepared 
tobacco  yielded,  in  addition  to  the  matter  above  enumerated^  ^ 

carbonateof  ammonia,  and  muriate  of  lime. 

Mr.  Vauquelin  imagined,  that  the  juice  of  belladonna,  Analvsbof 
from  its  effects  on  the  animal  economy  being  analbgous  to  beUadoona. 
those  of  tobacco,  might  contain  the  acrid  principle  he  had 
discovered  in  the  latter:  but  on  analysing  it  he  found  only 
an  animal  matter,  salts  with  base  of  putash,  and  a  bitter 
substance,  from  which  the  juice  of  belladonna  receives  its 
Pjircotic  properties. 

Mr.  Chevreul  presented  to  the  class  a  very  e^^tensive  series  froductioo «f ' 
of  experiments  on  vegetable  matters.  Te  object  o  f  some*"***"*^ 
of  these  was  the  bitter  principle  produced  by  the  action  of 
oitric  acid  on  organic  chatter  containing  nitrogen.  He  con<- 
ceives  it  to  be  a  compound  of  nitric  acid  and  an  oily  or 
resinous  vegetable  matter:  and  he  ascribes  its  detonating 
property  to  the  decomposition  of  the  nitric  acid,  the  forma- 
tion of  ammoniacal  ga»,  prussic  acid,  oleiiant  gas,  &c. 
But  with  the  amere  is  produced  a  resinous  matter,  and  a 
volatile  acid,  on  which  Mr.  C*  has  made  many  experiments; 
and  which  be  considers  as  differing  from  the  amere  only  by 
M  small  addition  of  nitric  acid. 

Another  object   of    Mr.  Chevreul   was   the   substances  und  of  arti^ctal 
formed  by  the  action  of  nitric  acid  on  carbonacfous   or  tanuin. 
/esiuoQt  matters^  which  have  the  property  of  precipitating  . 

gelatii^e 


»Iatin«.  Mr.  C.  does  not  agree  with  Mr.  Halcbel,  tiifir 
■discoverer,  in  considering  tiiem  m  similar  to  tannin.  He 
thinks  they  dilTer  not  only  from  l<iuniii,  but  rrooi  lach 
other;  »nA  thai  their  dttft;rencei  arise  from  the  acid  em- 
ployed, the  malter  frora  which  ihey  ure  prepared,  and  the 
quantity  of  acid  timt  enters  into  their  drroiu  pusitioo. 
SoJph.  kW  Mr.  C.  has  likewise  exHiniaed  the  different  compounds 

■ndcimphor.    formed  by  the  action  of  Biilphuric  svid  on  cuniiilior. 
DUlillitkin  of      Not  a  year  passes  wilhoul  presenting  us  willi  some  happy 
H""*^  application  of  chemistry  to  the  arts,  and    ihiis  atfurJing  its 

fresh  proofs  of  the  benetit,  that  our  man u factories  derive 
from  the  sciences.  Thus  Mr.  Cbaptal  has  made  soioe  intcf' 
eiting  obseri'utions  on  tite  distillation  of  wioe.  The  im- 
provemeot  of  this  proceu  has  gone  hand  in  hand  with  that 
of  chemistry.  One  of  the  principal  disiilleries  in  the  South 
of  France  is  nothing  more  than  Woulfe's  appamtiis  on  a 
lar|^  scale. 
AiKient  c^  The  same  gentleman  has  analysed  seven  «pc:cimci>*  of  co- 

lours, lours  tonnd  at  Ponipeis, 

tmecB  &  ^^'  ^K*^  ''*^  exiimined  the  processes  best  adapted   to 

the  mana^eTTient  of  lime  for  mahinc;  solid  mortars  ;  the  na- 
ture of  dilTereiit  kinds  of  stucco  ;  the  mt-ans  of  (giving  tire 
polish  of  marble  to  artificial  clones  ;  and  lastly  a  process  foi 
reducing  white  wax  to  s  losp. 
Zioe  fcf  Toofc.  H*  ''"''  ^'^*  written  a  paper,  and  ML'sors.  Guyton  and 
Vanquelin  a  report,  on  the  advaotEtges  aiKl  disodvantagei 
of  roofing  houses  with  zinc. 
.    .  The  section  of  chemistry  have  also  pointed  out,  at  the 

aahctoiks.    'desire  of  the  minister,  what  uaniifaclures  may  be  injurious 
to  those  who  live  in  the  neighbourhood  ;  and  what  meaxnres 
should  be  adopted,  to  reconcile  the  interests  of  the  manu- 
'fiurtures  with  those  of  the  public. 
Tiwlrlibl       it       ^  report  has  also  been  mode  on  a  paper  of  Mr.  Tarry's 
iasmlc.  respecting  the  composiliOD  and  improvement  of  writing  ink. 

I'he  author  has  composed  an  ink,  which  Ib  not  destructible 
either  by  acids  or  alkalis;  a  great  advautage  in  France, 
vhere  the  practice  of  altering  title  deeds  hot  lately  been 
very  prevalent,  ft  has  the  inconvenience  however  of  iMtiog 
fill  its  colouring  mntter  too  easily. 
AitiScM  iw.  Another  report,  «a  the  artificial  turqawse*  of  Mr.  Sauviae, 
I****.  gives 


tcitvrUiC  vtvrs,  i^ 

gives  reason  to  hope».tbat  the  prodoctiont  of  art  in  tbif 
respect  will  soon  imitate  exactly  thoM  of  nature,  so  as  to 
afibrd  us  a  new  source  of  wealth. 

A  committee  has  also  examined  the  late  Mr*  Bachelier*  Preservatlvft 
composition  of  a  preservative  mortar.  P  s  r. 

The  progress  of  mineralogy  has  not  been  great*      Mr.  New  diamooi 
Guy  ton  however  has  made  known  a  new  crystalline  form  of  *^'^* 
the  diamond,  and  has  made  some  valuable  experiments  on 
the  tenacity  of  metals. 

From  the  researches  of  Mr,  Sage  it  would  appear,   that  Substftate  in 
the  chrysolite  of  volcanoes,  when  powdered,  may  be  sub-  *°*^« 
stitoted  for  emery.  .  All  the  artists  that  have  used  it  have 
expressed  themselves  satisfied  with  itv 

The  observations  from  which  geology  can  draw  the  most  Fotsii  anitnalty 
important  conclusions  are  no  doubt  those  relating  to  fossiL 
animals,  particularly  such  as  have  lived  on  the  earth.  Mr* 
Cuvier  has  continued  his  inquiries  into  this  subject.  Jointly 
with  Mr.  Brongniart  he  has  concluded  his  mineralogical 
geography  of  the  environs  of  Paris;  and  he  has  since  ex<v 
amined  the  bony  brecciae  of  the  coasts  of  the  Mediterranean. 
These  singular  rocks,  which  are  found  ot  Gibraltar,  near  Boujbreo* 
Terruel  in  Arragon,  atCette,  at  Aotibes,  at  Nice,  in  Corsica,  ^**' 
on  the  coasts  of  Dalmatia,  and  in  the  island  pf  Cerigo,  have 
been  formed  in  fissures  of  compact  lime8toite,which  coustitues 
the  principal  part  ol'  these  countries,  and  are  all  composed 
of  the  same  (elements ;  which  are  numerous  fragments  of 
bones,  and  of  the  surrounding  limestone,  confusedly  united 
together  by  a  brick-coloured  cement.  All  the  bones  belong 
to  herbivorous  animals,  most  of  them  known,  and  even  still 
living  in  these  places.  These  are  mingled  with  freshwater 
shells;  which  lead  to  the  supposition,  that  the  breccioe  are 
posterior  to  the  last  abode  of  the  sea  on  our  continents,  though 
very  ancient  with  respect  to  us;  since  we  have  no  indication  of 
such  brecciae  being  formed  in  the  present  day,  and  k*ome  of 
them,  as  those  of  Corsica,  incbide  unknown  animals. 

Bones  of  animals  of  the  ordtr  glires  are  contained  also  in  Bones  in  illu« 
alluvial  soils.     They  have  been  found  in   the  bogs  of  the   "****• 
valley  of  la  Somme,  with  horns  of  stags,  and  heads  of  oxen  ; 
and  in  the  vicinity  of  Azof,  near  the  Black  Sea.      These 
bones  belonged  to  animals  of  the  genus  castor ;  some  roach 
resembling  thos^  of  the  ^mmon  beaver;   others,  which 

'    foriq 


acir.KTirrc  se*». 

—  s  .:ampltte  )ic<i(l,  from  k  liir;:;dt  ipeciei.      Mr.  FijK'h^, 
*        dincofered  thU  animal,  culled  it  Iro^onttirnuin,  wliich 
fU;  Covivr  has  adopted  for  its  «peotic  name. 
BM-nb  Remains  of  glireitbare  bt'eii  found  also  in  schist*.     Three 

kU>I.  speom  have  been  described,  and  Mr,  Ciivier  bus  seen   the 

figure  of  one,  which  Kome  authors  cuntidcr  as  haiiiig  be- 
longed to  a  guineuptg,  others  to  a  polerat,     tie  could  itol 
determine  the  geaua  however,  though  it  has  the  chBracters 
of  the  order  ghres. 
Tatai  bontsoC      Among  the  fossil  bones  of  ruminants  found  in  the  too»e 
mnfxioU      soit_  Mr.  Cii»icr  has  recognised  a  species  of  dk.   difllrtnt 
from  that  now  known.     Its  remaimt  hafe  been  collected  in 
Ireland,  in  England,  on  the  banks  of  the  Rhine,  and  in  the 
vicinity  of  Paris,  in  beds  of  marl  of  little  depth,  which  Bp-  - 
pear  to  have  been  deposited  in  fresh  water.     Other  horns, 
discovered  in  Bhunilan<;e,  near  EUmpes,  in  sand  underlying 
firesh  water  limeMnne,  prove  the  existeuce  of  a  vmull  species 
<.f  reindeer  not  now  known.      Mr.  C.  has  also  observed  re- 
mains of  the  horn*  of  the  roebuck,   fuHow.<!ecr,   and   slajr, 
which  do  not  appear  to  differ  from  those  of  the  known  spe-i 
cies.      None  are  more  ahundnnt  thnn  these. 
$k^<^<tiB         Among  the  fosiiil  remain*  of  ruininnnts  with  hollow  horns 
.«.«:l>i,»m. !   ii„  hayTCCo-nised  ^kulUof  the  aurorh?,  found  on  the  banks 
of  the  Rhine  and  tite  Vistnla,  in  the  neighbonrhood  oF 
Cracow,  in  Holland,  and  in  North  America.     These  skulls 
difibr  only  in  size  from  those  of  the  present  aOrochs,  and 
this  Mr.  C.  ascribes  to  their  more  abundant  nourishment  ia 
the  vast  forests  and  fat  pastures  ofGermany  and  Gaul. 
Mid  af  the  ori.      Foisil  skuUs  are  also  found,  thiit  differ  from  those  of  our 
*»^^*""^   domesticcattle  only  in  beinj;  larger,  and  having  a  different 
ll^  direction  •{  the  horns.     These  have  been  dug  up  in  the 

Titley  nf  la  Romme,  in  Suabia,  in  Prussia,  tu  Eni^tand,  and 
in  Italy.  "  If  we  call  to  mind,"  says  Mr.  C.  **  that  the  an- 
cients distinguished  two  sorts  of  wild  oxen  in  Gaul  and 
thebaiMi*  Germany,  the  urus  and  the  bison,  shall  we  not  be  tempted 
to  suppose,  that  one  of  them  was  that,  which,  after  having 
^rnished  our  domestic  breed  of  cattle,  has  become  extinct 
in  the  savage  state;  while  the  other,  inca))able  of  beint; 
tHQied,  still  Bubsisii  in  very  small  uumbera  only  in  the  foresta 
of  Lithuania  ?'* 
Bann  oT  the       We  find  likewifle  |a  the  Iook  stul  boites  of  the  hoiri^  and 

»~"*""'' the 
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tlie  hdkf.  Hie  former  almost  always  accompany  the  TobsiI  ' 
elephaotsi  and  are  found  with  the  mastodonte^,  ^>K^*^ 
hyenas,  and  other  fossil  bones*  discovered  in  allavial  lands!: 
but  it  has  not  been,  possible  to  determine,  whether  they 
belonged  to  a  species  different  from  our  domestic  horsi'. 
Those  of  the  latter  have  been  obtained  chiefly  from  bogs; 
and  exhibit  no  mark  to  dintingoish  them  from  those  of  the 
common  boar. 

Other  bones  have  been  fonnd,  which  belonged,  according  ^ 
to  Miv  Cuvier,  to  a- new  species  of  manatee.  They  were  in  m^nttw^ 
strata  of  a  course  marine  limestone^  on  the  banks  of  the 
Lay#o,nearA'ngers;and  were  mingled  with  other  bones,  some 
of  which  appeared  to  have  belonged  to  a  large  6|)ecies  of 
seal,  otbiers  to  a  dolphin. 

The  skeletons  ef  three    fossil    oviparous    quadrupeds,  Thrrr  fffajifrihff 
foond  in  calcareoas  M:htst,  have  likewise  been  examined  by  repcihi. 
Mr.  Covier.     One  was  at  Oeningen,  on  the  right  bank  ^.^ 
the  Rhioe^  at  its  efflax  from  the  lake  of  Constance.     It  ha4 
beea  deaeribed  and  figured  as  the  skeleton  of  an  anteditn** 
vian  man,  an  errour  already  refuted.     Mr.  C.  has  shown, 
that  it  was  a  reptile,  somewhat  resembling  the  8alama»- 
ders,  and  belonging  to  the  genus  protens. 

The  second,  found  at  the  same  place,  was  of  the  toad 
genus,  and  approaching  to  the  bufo  calamita. 

The  third,  and  the  most  singular,  discovered  in  the  qnar-  ^ 
riesof  AUmBhl,near£ichstadtaQd  Pappenheim  inFraneouia,  *' 

had  been  described  and  figured  by  Colin i  in  the  memoirs  of 
the  Academy  of  Manheim.  Mr.  Cuvier  considers  it  as  hav- 
ing belonged  to  a  species  of  saurien.  The  length  of  ^ 
neck  and  head,  its  long  mouth  armed  with  sharp  teeth,  and 
its  long  arms,  indicate  that  it  fed  on  insects  which  it  caught 
flying;  and  the  size  of  its  orbits  leads  to  the  supposition, 
that  it  had  very  large  eyes,  and  was  a  nocturnal  animal..  No 
reptile  now  known  bears  any  resemblance  to  this  inhabitant 
of  the  ancient  world. 

In  a  supplement  to  his  fossils  of  Montmartre,  Mr.  Cu-  ^    . .  .^^ 
vier  has  given  a  figure  and  description  of  an  oruitholitie 
much  more  perfect  than  any  before  published.     It  appears 
to  have  been  of  the  gallinaceous  order,  and  to  have  come 
nearest  in  size  to  our  common  quaiL 

'  Mr. 


MtriEi  ■  9lig<  li»  dncribcd  some  c^riwlitef.    One  «w  *  ^er-t 

oi  H  waliiitt,  found  {It  L^iia-1i>Siuhiieri  sn^llier  tip- 
|iniTi  tohutij  been  thtt  fruit  of  the  wild  nutmeg, tliat  grows 
9t  Madsgucar  uiid  in  some  of  tbe  Al«lucca  ialamU;  aud 
the  ih  td  belonged  eppareutly  to  a  genus  appr«aching  the 
durio.  The  laat  nai  converted  into  jasi^er,  the  other  t"o 
into  ii  ne«ton£.  I'o  ihese  observation*  Mr-  S.  «dd>  lOme 
othtfiB,  that  had  bon  mad?  before,  and  conclude*  from 
them,  that  the  p«ttilitd  fruits  found  in  our  dimstei  are 
exotic.  He  likewise  enters  into  a  chemical  investifc^tiwn  of 
the  mean*  by  which  tluie  petrifactions  have  been  efffcled. 

Ord  mud    will  anpayfi  be  two  object*  of  the 

greale  umiuuct;  in  iiBtural  historyi  and  particularly  in 

boiaiiy  ,  nccordiiigly  the    ino«t  celfbiated  naturalists 

Ifev  otdrr  tif  have  in  nut        m  their  |>  lar  study.     Mr.  de  Juesieu, 

f'""'-  who  inu  le  cont  %^  the  legi^Utur  of  melhodx 

,  in  iioti  I'ornied  «        '   order  of  plants  under  the 

name  c  lera,  of  which  he  coQapotes  it, 

are  ,  HiDi  Bitd  perhaps  citroHn<»  pavo- 

fa»,  vid  L  rmi*.  •  order  should  be  plaPed  im* 

mediatelv  oeiu..  ..le  famry  ui  utriceee:  but  at  the  «nd  of 

—  the   monimiit   Mr.   de   J.   places  the  oalvcanthos,  bilheilo 

united  with  the  roaaceie,  itltich  hecoMiders  as  iIm  tqrftP  of 

R  new  order,  that  nill  setve  ta  an  inUrnudiate  link  iiattrew 

the  moninaiw  and  utricea. 

Vractificatloa       Mr.  Patissot-BeauTois  has  studied  tbe  orsaai  of  frHotift- 

affiauM.        cations  in  grasses  more  accurately  than  had  been  before 

Jone ;  and  on  the  itructnre  of  aaoh  part  sf  these  organs 

has  founded  characters,  that  diatinguish  Ihein   froifi  each 

other;  thus  affording  means  of  armn^iuif   the  puineroHs 

tpecies  in  genera  much  more  aaturaJ  than  tlHwa  hitherto 

Adopted. 

Kew  pbntof       '^''  I^bilUrdi«re  has  made  known  a  new  plant  t^f  the 

OapelAkind.  fiuDilf  of  paUns,  of  which  he  malcas  a  geaus  under  the 

name  of  ptychosperma,  borderinti;  on  the  elates  and  arecas. 

This  plant  was  discovered  by  the  autiior  ih  New  Irtdand. 

itfrequrntL;  reaches  the   height  of  sixty   feet,  and   yet  its 

'tmuk  is  but.-two  or  three  inches  in  diameter.     From  these 

ftaoportiona  Mr.  L.  gives  it  tbe  specific  name  of  gracilis.  It 

i)  aatanishiog,  as  he  obserrea,  that  so  aleuder  a  tree  should 
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support  itself:  but  we  know,  tlmt  9U  the  monscotyledonous 
plauts  hsTe  tbe  hardest  psrt  of  their  wood  externally ;  ao4 
this  structure  imparts  to  them  a  degree  of  strength,  which 
they  could  not  possess  if 'their  most  solid  fibres  were  in  the 
centre. 

Mr.  Lamouroux  has  presented  to  tbe  class  a  very  exten*  Mniaa 
sire  work  on  marine  plants.  In  forming  one  group  of  all 
these  Mr.  L*  has  made  a  useful  innovation.  The  little  prop 
gress  that  has  been  made  in  the  study  of  seaweeds  has  pre* 
Tented  botanists  from  being  agreed  respecting  the  orgona 
of  fhietifipation.  Mr.  L.  qot  only  embraces  the  opinion  of 
the  iBa1«  and  female  organs  being  placed  ip  tubercles  at 
the  extremity  of  their  ramification,  but  characterises  tbe 
differait  parts  of  these  Qigans  with  precision*  He  has  far- 
ther obaenredy  that  the  species  growing  on  granite,  on  lime- 
stone,  and  ou  aand,  are  alwayi  diffierent.  As  to  their  inte« 
rior  organization,  Mr.  Dec^ndeHe  had  observed,  that  it  w^ 
destitute  of  vessels^  and  entirely  fomiied  of  cellular  texture. 
Mr.  L.  distinguishes  two  s^rts  of  cells ;  one  very  long,  and 
hesagooaU  forming  the  stalks,  4ind  the  ribs  qf  tb^  ramifica- 
tiona;  the  other  also  bexi^ons,  but  nearly  equal  sided, 
and  constituting  the  membranous  or  foliaceous  substance. 
The  former  he  supposes  are  analogous  to  the  vessels,  and 
the  latter  to  the  cellular  texture  of  the  more  perfect  vege- 
tables. His  researches  have  also  led  him  to  form  several 
new  genenu 
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To  CORRESPONDENTS. 


On  perusing  Dr.  Davy's  paper  in  our  present  number, 
and  the  letter  from  Mr.  J.  Davy,  in  which  he  mentions  the 
properties  of  Dr.  Davy's  zuthic  acid,  or  compound  of  oxi- 
muriatic  gas  and  oxigen,  p.  43  of  our  last  number,  J.  M* 
will  probably  perceive,  that  the  objects  of  his  obliging  com- 
xnonication  are  there  answered. 

To  some  other  correspondents  a  similar  remark  will  ap^ 
ply. 
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I 


SIR, 


HAVE  the  honoor  to  transmit  to  yon  a  short  meii)oir  on  Uiet  of  th« 
that  hithert6  moch  neglected  and  despised  vegetable  the  ^^^^' 
nettle»  with  the  general  aseful  purposes  to  which  the  pro- 
dace  thereof  may  be  applied.-  If  you  think  it  will  merit  any 
claim  to  the  attention  of  the  Society,  I  request  you  will  do 
me  the  favour  to  lay  it  before  them. 

My  attention  was  first  directed  to  this  matter  about  the 
year  17^3,  but  from  many  impediments  no  favourable  op- 
portunity presented  itself  for  particular  investigations  till 
about  the  year  1800f  since  which  time,  I  have  annually  se* 
lected  a  few  of  the  nettle  plants  from  their  various  situations 
at  different  periods,  in  order  to  ascertain  the  state  most 

•  Trmns.  of  the  Soc.  of  Arts  ^<^^'  XXVIII,  p.  109.  The  tUver  mo- 
dz\  was  voted  to  Mr.  Smitlu 

Vol.  XXIX.  No.  13d«-JuLY,  1811.  M  cav 
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congenial  to  the  process,  and  that  most  suituble  to  the  dif- 
ferent purposes  to  which  1  thought  theiu  applicable.  The 
result  of  my  experiments  has  d<'eply  impressed  upon  my 
mind,  that  they  may  be  made  subservient  to  national  utilityi 
particularly  at  the  present  period,  when  our  foreign  com« 
merce  is  so  generally  impeded,  and  in  conseqnence  our  sup- 
plies of  foreign  hemp  and  flax  nearly  annihilated. 

Its  abundaacc.  I  beg  leave  to  observe,  that  the  growth  of  nettles  is  ge« 
neral,  in  every  countrjt  particularly  in  strong  fertile  soils, 
that  on  every  bank,  ditch,  and  place,  which  caiinot  be 
brought  to  tillage,  they  are  produced  in  such  abundance, 
that  the  quantity,  if  collected,  would  be  of  great  magni- 
tude. 

Flacff  adapted      The  growth  of  them  might  be  encouraired  in  such  waste 

to  lugrowt  1.  plm^pg^  Q,.  ji  y^g^  quaiitity  of  land  of  that  description  mighty 
at  a  moderate  expense,  be  made  to  produce  a  valuable  crop: 
of  a  useful  article  heretofore  regarded  as  a  nuisance*  The 
shady  places  in  woods,  parks,  and  coppices,  are  particularly 
*  favourable  to  their  growth;  I  h:ive  found  them  in  such  si- 
tuations in  the  greatest  pi^fection  in  point  of  length  and 

An<:won  every  fibre.     The  barl,  or  fibre  of  them,  is  very  similar  to  that  of 

pur|,os€  of       },e^mp  or  ilax,  iucliniiifl:  t;»  either  accordini;  to  the  soil  and 
hemp  or  flax.       .      '  .  ,  i-    t      i 

different  s'tnutioirs  lu  which  they  grow.    I  have  ascertained, 

as  tar  u*  I  have  been  able  to  proceed,  that  they  may  be  sub- 
stituted for  every  purpose  for  which  hemp  or  ilax  is  used, 
from  cloth  of  the  finest  tt^ture  down  to  ;he  coarsest  quality^ 
such  as  sailcloth,  sack^'ig,  &c.,  and  for  cordage. 
Material  for  Another  very  material  use,  tlie  ma;jnitude  of  which,  I 
paper.  trust,  will  be  duly  estimated,  is,   that  they  may  be  a]  plied 

to  the  manuf;iCtory  of  paper  of  various  qualities.  The  im- 
pcdimeiits  «o  foreign  commerce  have  lately  deprived  us  of  a 
supply  of  linen  rags,  and  occasioned  a  general  use  of  cotton 
roiijs  in  the  paper  manu factor}',  which  is  injurious  to  the 
preservation  of  the  most  valuable  woiks  in  literature,  fo  the 
truth  of  wh.ich  the  observation  of  every  one  must  bear  testi- 
mony, who  has  attended  to  the  depreciated  quality  of  writing 
and  printing  papers. 

Tiiat  the  produce  of  nettles,  and  the  refuse  of  them  from 
the  manufactory,  may  eabily  be  converted  into  writing, 
prinlin^j;,  and  all  inferior  sorts  of  paper,  1  feel  confidently 

absured* 
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tMured.  For  the  purpose  of  vrilin^  Mcl  printing  pnper 
thcjr  might  be  gathered  tnice  in  one  leawn,  a«  Tor  thene  use« 
the  leiiglli  of  ilaple  is  not  requirMl,  aud  the  libra  would  be 
coauderably  increasMl  in  its  &iienef»;  snd  in  point  pF  co- 
l«Br,  either  in  the  refuse  or  unwrought  state,  the  chemical 
|Uoeets  of  blenching  noir  in  practice  would  rendi:r  tbem  ■ 
4elicale  while. 

I  hare  in  posaesiion  some  samples,  which  hare  gone 
through  a  succession  of  processes  noiilnr  lo  what  are  prao- 
liscil  on  hemp  and  flax  ;  and  1  have,  withotit  the  aid  of  any 
implemenU)  broui^htlheiB  lo  a  state  of  preparation  readf 
for  the  hackli-;  but  for  vranlBf  thai,  and  there  being  nu  flax 
er  hemp  maiiurjctory  in  this  neighbourhood,  1  hare  not 
been  able  to  proceed  farther,  but  I  judge  that  they  are  »u^ 
ficurntly  advanced  eo  as  amply  to  eviuce  the  prticticabilily 
•Bovf  refvned  to. 

If  you  think  proper,  I  will  tronnmil  the  samplea  for  the 
Society's  inspection,  and  give  any  farther  infurtnattoo  id  Dqr 
power. 

Permit  me  the  honour  to  9ub^cribe  myself,  Siri 
Youtmosl  humble  servant. 
Marth  ^4, 1«09-  EDWARD  SMITH. 

SIR. 
I  am  a«ch  obliged  to  the  Society  for  their  reference  of  ^''?*"  'J"  . 

-    ,     .  ,  (..bjetl  cSered 

mf  commaiticatiou  t»  one  of  their  CommiUe«s.    About  ten  f,  ,he  Society 

year*  subsetjuent  lo  my  firbt  observations,  anil  three  to  my  °'  Hacitem. 

fir«t  experiraeiitSt    I   ob^rved   the    following  paragraph  in 

tj^Cbelmsford  Cbrouidc.   November  29,   1803.     *'  The 

S^^n;  of  CEconomyi  at  Hacrlerat  has  ottered  prizes  for  the 

best  memoir  aa  to  the  particular  specie^  the  season  for 

gatheiiiig,    Bod    the   manlpulution    neceuiry   in   preparing 

iictiiea  for  use."     This  is  the  only  account  I  have  ever  se«B 

of  them,  and  tbomt  that  such  a  matter  was  regarded  as  de« 

serving  the  attention  uf  that  Society;  but  as  1  from  the  first 

bad  it  in  contemplation  to  present  iDy  observations  on  th« 

^^^je«t  to  tbe  Society  of  Arts  Sec,  and  lliiuking  the  matter 

^^^L^at  CMntijuence,  and  wishing  my  own  country  to  be 

^^BButl  by  it,  1  decluMd  uunering  th«  Htiirlem  advertise* 

'  M4  tf  My 


^ 


My  di*M*ery  of  the  properties  of  t!ie  Ltttle  is  Ari^ntl, 
and  ftroM  entirely  from  my  owd  ob>eiTation»  nn  t|ie  ttpp^P"-  , 
rent  resemblance  to  hem|i  and  flait,  «1iich  I  reniBrked  they^' 
had  when  growing.    I  now  trunsmit  to  you  soine  wii»t>l«»i  in 
different  «tntes,  for  ihe  Society's  inEpectioo.  * 

1  ha»e  tlie  honour  t«  be,  with  grenl  respect, 

Your  mu«t  huinVIe  Eervant,  ■ 

March  29,  1809.  EDWAIID  SMITH. 

S[R, 

jrn  *      I  have  now  the  honour  lo  traosmit  to  the  Society  my 

'  """  ftirther  progrresa,  viz.    A   sample  of  yarn  prepared  from  the   | 
COorMfit  part  of  the  ne  Itle  produce,  which  I  deemed  less  liu-  f 
Die  10  be  injured  for  nnnt  of  knowledge  in  llie  manufactur- 
ing ihnn  the  (itier  quBlilies.    Since  my  former  letter^t  !  have 
betn  hieuchtng  some  of  the  nettle  flax,  and  have  brought     , 
it  lo  io  good  a  colour,  that  •  prepaintioii  from  it  irould  pro-    . 
Jilce  paper  perfectly  ubiUv  >°d  I  huvc  cxusnl  a  sample  of    \ 
yarn  lo  be  made  from  the  ncltle  pioduce,  both  of  tvhicb  1 
have  sent.  ^ 

m  I  likewise  enclose  an  iraprowed   iipr<  tiiicn  of  paper  made 

from  Uic  aume  subBtaace;  alt,u  a  prepitiittion  for  paper,  a 
part  of  the  eame  ||i^l)le  the  eucloae^^^rfa  made  from,  which 
t*,  of  course,   much  inferior  to  what  wonid  be  done  by  a 

|F        paper  maoufaciurer.     These  samples  hitvin;;  been  made  by 

4    such  Toagh  instruments  as  were  constructed   by  my  own 

hands,  and  which  of  course  the  Society  will  consider, 

■- .'iV  I  remain  reapectfully.  Sir,  ' 

i-.ii"  -  Your  obliged  humble  serrant, 

■     ffoil.  18, 1809.  EDWARD  SMITH. 

,Th€  foUowing  Speeirnem,  produced  front  Netth$  bij  Mr. 
•■■>'  Smith,  arc  depotited  in  the  Housekeeper' t  Office. 

^ro-  ;      Sampes  of  the  fibres,  in  their  roUgh  state,  resembhng 
■""      different  kiLids  of  hemp  and  ilax. 

.    .      Samples  of  the  fibres    cfiunl  to  the  finest  flax,  and  re- 
,  markubly. strung  in  texture. 
.    Samples  of  ^^«r^  strong  yari^  prepu^  from  the  djjheat 
fibres. 
Jm'-  ^'  i     ■  ■    ^       Saroplaa 
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^     Samples  of  coarse  paper,  prepared  from  the  rough  refuse «  ^ 

l^bres. 

SaropTet  of  the  coarse  fibres  bleached  white. 
Sample  of  a  coarse  substance  resembling  cotton  prepared 
fnofln  the  bleached  coarse  fibres. 
Samples  of  white  paper  prepared  by  him  from  the  last* 
itioned  substance. 


Mr.  Sm iTn*s  Process  for  preparing  various  Articles  from 

Nettles, 

The  kind  of  nettle  capable  of  bein^  manufactured  into  The  kind  of 
cloth,  &c*,  it  is  scarcely  necessary  to  say,  is  that  which  in 
general  is  denominated  the  stinging  neUle.      I'he  most 
valuable  sort,  which  many  years  practical  experience  has  Best  sort 
furnished  me  with  a  knowledge  of,  iu  regard  to  length,  sup- 
pleness*  finenets  of  the  lint,  brittleness  of  the  reed,  which 
dresses  most  freely,  with  less  watte  of  fibre,  and  yields  the 
greatest  produce  of  long  and  &isa  strong  harl,  I  have  found 
growtog  in  the  bottom  of  ^ifbhes  among   briars,  and  in 
shaded  valleys,  where  the  soil  has  been  a  blue  clay  or  strong 
loom,  but  from  which  situations  I  have  selected  some  which 
have  measured  more  than  twelve  feet  in  height,  and  up* 
wards  of  two  inches  in  circumference.     Plants  growing  in 
the  situations  above  described  are  in  general  from  five  to 
nine  feet  in  height,  and  those  growing  in  patches  on  a  good 
soil,  standing  thick,  and  in  a  favourable  aspect,  will  average 
in  height  about  five  feet  and  a  half,  will  work  kindly,  and 
'    the  stems  are  thickly  clothed  with  lint.     Those  that  grow  Wont  nettles. 
in  poorer  soils,  and  ialess  favourable  situations,  with  rough 
and  iroody  stems,  and  have  many  lateral  branches,  ruu 
tBVcb  to  seed,  are  stubborn>  and  work  less  kindly ;  they 
produce  lint  more  coarse,  harsh,  and  thin.     In  every  situn-  Marks  of  the 
flon  and  different  soil  I  have  experienced  the  most  produc-  ^^*t. 
tive  nettles  tvbe  those  which  have  the  smoothest  and  most 
concave  tubcsy  the  largest  joints^  the  fewest  leaves,  and 
which  produce  the  least  quantity  of  seed. 

In  gathering  them,  as  they  are  perennial  plants,  I  have  They  ihoal4 
preferred  the  mode  of  cutting  them  down,  instead  of  pulling  ^«  ^^^ 
t^Mi  op  by  the  roots.     This  I  recommend  to  be  the  prao- 
tioe»  with  a  view  to  obtMn  a  second  crop  where  the  situations 

'     wiU 
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M\\  illfir  ^\  Mttb  weimtt  Die  ptopt^oD  of  thcta  Vtm- 

jgyofjip         Thcayt  favMlple  4iafte  for  collecting  thcni'  it  fnmi  the  * 
^^^*  beg:indrii%r  Jaly  totte  end  of  Augatt.  bm  It  mmf  Ins  eooti* 

noHl  ff|Eir  to  the  end  of  October,  onlf  the  Knt  of  t$B||r< 
MMthSemafn  grewingto  that  time  will  be  lesi  sappllil|||I^L 
will  not  work  so  freely ;  and  iJNbe  season  happens  tai  be  V0V 
faronrable,  it  is  probable  there  would  not  bariftiffiGi^t  tioMT 
to  ttcep  mod  fiftrass  tbein»  is  which  case  they  should  'be  driid 
\m  the  heat  of  the  atmosphere^  If  thm  stftte  of  the  ^bather 
^Mild  not  permit lif  thia^  thelB^  metfus ^iof  aiiiifiat  heat; 
and  when  dried  tbey  shoold>4e  housed  or  staeM  till  th^ 
^  apring,  when'lhey  might  suceeMlMly  undergo  the  aame  ope*  ^ 
vtttoii  ^tttfaping  as  thoae  of  the  6r#^colleetion;JJijpDch  aia  1 
■     svt>w  in  gIMa  fields,  where  the  grass  is  intended  for  hxfi 
ahoold  blTM  when  the  bajpiMMit,  in  order  U|  ||ve«ettt  their  - 
ing  ap^Ml  by  the  iiWl  wRen  feedin|pt(*th«f3lbrl«' of 
HbUM  be  fine  ffi^ttMity,  and  wdf  suited  to  be 
9       '   '^MMTught'  op  with  the  w^lJlffmfffltlftmA  whiib  crop  xamti^ 
obtained  af^  those  :of  the  first  cuttmg*  wlAe  the  mM^|ftn 
will  admit  0f  their  being  preserved*  The  fine  quality  of  i»uch 
I  ascertaini^  last  autumn,  and  found  the  height  of  them  to 
average  three  ftet  and  a  half ;  they  were,  gathered  the  latter 
end  of  November*  The  following  are  the  processes  adopted 
by  me. 
Trestment  After  the  nettles  are  gathered  they  should  be  exposed  to 

sfter^tber*     the  atmosphere  till  they  gain  some  firmness,  in  order  to  pre- 
vent  the  skin  from  being  damaged  'in  the  operations  of  dress^ 
in<r  offtheieavili.'the  lateral  branche^imiid  seeds.  This  should 
be  doiie  B  handfitfl  at  a  time;  and  afterward  they  shouM  be 
sorted,  viz.  those  which  are  both  Ipi^end  fine  by  tbemselvest 
those  which  are'  both  long  and  coarse  by  themselves,  an^*!^ 
those  which  are  short  and  coarse  by  themselves ;  then  madte 
Q^  into  bundles  as  large  as  can  be  grasped^'«Mi  both  hands, 
a  eonveihleilt  size  for  fMltting  tbeni'  int#^e  waater,  and 
taking  them  out";  a  place  for  this  purpose  baing  previously 
prepared,  either  a  pond  OTra  pit  free  from  tewd,  or  a  broik 
pr  river.     The  bundles  sliMd  then  be  immersed,  end  placed 
aslant  with  the  root  end  uppermost,  and  to  prevent  theit 
floating  on  the  surface  some  weight  ^uld  be  bod  upon  them. 
^  '  -The 
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The  time  required  for  steepio|2:  them  is  from  fiv«  to  ei^ht  Staepinj;, 
liiiys;  but  it  is  better  tbey  should  remvin^rather  toolong^  in 
the  water  than  too  short  a  time,  yet  gjreat  care  should  be  - 
taken  that  they  are  not  overdone.  When  the  fibre ypproaches 
to  a  palp,  and  will  easily  separate  from  the  reed,  and  the  reed 
baeomes  brittle  and  assumes  a  white  appearance,  this  opeiy* 
tion  it  finished. 

The  bundles  should  then  be  taken  out  siugly,  very  care-  Grasriof. 
folly,  to  avoid  damaging  the  ^bres,  and  be  rinsed  as  they 
are  taken  out  of  the  water  to  cleanse  them  from  the  filth 
they  may  have  contracted ;  they  must  then  be  strewed  very 
thill  upon  the  grass,  and  be  gently  handled.     Wheo  the 
surface  of  them  is  become  sufficiently  dry,  and  the  harl  has 
obtained  o  degree  of  firmness,  they  should  be  torned  repeat- 
edly, till  they  are  sufficiently  grassed ;  the  time  required  is 
known  only  by  experience,  so  noch  depends,  on  the  state 
of  tlie  weather  during  the  proocts;  when  they  are  sufficH^ 
cntly  done^  the  harl  blisters*  tad  the  stems  beeome  brittlelrar 
th^  must  then  be  taken  ii|^  and.  made  into  bundles,  and 
aaoared  from  the  weather. 

The  harl  is  now  to  be  separated  from  tine  reed,  after  the  Separation  of 
manner  practised  on  flax  and  hemp,  either  by  manual  la-  ^^  ^^^ 
bour  or  machinery  now  in  use  in  those  manofactohes.    This 
operatiou  was  performed  in  my  experhnents  by  hand,  and 
with  implements  constructed  by  myself,  but  which  I  con- 
sider too  simple  here  to  describe. 

The  harl  being  separated  from  the  reed,  it  requires  next  Dressing, 
to  be  beaten,  that  it  may  become  more  ductile  for  the  ope- 
ration of  dressing,  which  may  l»e  performed  with  such  im« 
plements  as  are  used  for  dressing  flax  or  hemp. 
.  This  operation  being  accomplished,  /he  produce  of  the  Spinning, 
'••nettles  is  arrived  at  a  state  ready  for  spinning,  and  may  be 
vpun  into  various  qualities  of  yarn,  either  by  hand,  or  by 
machioefy  eoostrttcted  for  the  purposes  of  spinn^pg  fla^j  or 
hemp3.andt1iift.yam  may  be  suoces>fully  substituted  for. ^K 
the  mannfactaring  every  sort  of  cloth,  cordage,  rope,  &c.,  ^  > 
which  is  iiMudly  made  from  hemp  or  flax,  and  is  particu- 
larly calculated  for  making  tifj^  for  fishing-nets  equal  to  Twine  for  fbltf 
Ibe  Dutch  twine  impoftedfor  that  purpose,  the  fibres  of  the  *"K  ^^^ 
'ti     .  ^  nettles 


-1^  ukwltWAcnm  wMinJkwnhM  fibeci. 

adtles  being  ■tmngef  tium  those  of  flax,  aiid  not  ao  hanb 
'••  tbeltbretofbeaip>     «     *  >'.vw 

Btffira.  lo  the  course  'of  «i)r  eipmments  on ,  nettles  it  often  oc^ 

cnrred  to  me,  thai  the  refuse,  and  soch  pfrts  as  were  da- 
maged in  the  difletent  processes,  with  the  under-growth, 
might  b^  applied  to  usefal  parposes,  and  in  addition  ta  the 
nettle  manufactory,  as  applicable  to  the  purposes  ferwhicb 
hemp  and  flax  are  used.  Another  source  of  productive 
labour  ef  great  magnitude  would  be  .derived  '  from  .a 
new  sob«tance,  capable  of  being  alnverted  into  sa 
many  beneficial  uses,  if  my  speculations  should  be  finally 
accomplished.  In  contemplating  these  subjects,  1  was  in* 
PsperoMde  daced  to  believe  the  refuse  and  uoder-growth  might  be 
*"  converted  ioto  paper  of  Tarious  sorts,  accordiag  to  the 

i      changies  th^  might  be  made  to  undergo  from  the  ■  se- 
'Ycral  operations  necessary  to  redace  them  to  a  proper  state 
^jbt*  this  urie;  having  ^freqaently^ observed,  with  regret,  the 
.    ^^Hfet^rioration  in  the  quality  of  writing  and  printing  paper, 
'ai  ,.    ^occasioned  by  the  us^  of  cotton  fags  in  the  paper  maqpfac!- 
'  '  tory;  which  evinces  itself  even  iU>  the  most  superficial  ob? 

server,  who  may  only  casually  open  many  of  the  luodt^ 
publications,  and  which  must  be  admitted  is  of  the  utmost 
moment,  as  it  endangers  the  presc^rvation  of  works  of  litera- 
ture. Being  convinced  of  the  hupenor  ftreiigth  of  nettle 
AAntxUgescf  substance,  I  thought, could  my  speculations  he  reduced  suc- 
tbis.  cessfully  to  practice,  it  would   not  only  reined}*  this  great 

evil,  and  opecate  as  an  antidote  to  the  use  of  cotton  rags  in 
that  part  of  the  paper  manufactory,  hut  eventually  efiect  a 
reduction  in  the  prices  of  books,  which  for  some  years  have 
'  been  rapidly  increasing,  and  are  now  become  excessive,  to 
'the  great  obstruction  of  disseminating  useful   knowledge 
'  among  mankind,  and  contribute  to  the  diminution  of  our 
exports  in  that  material  branch  of  commerce. 
^  lu  addition  to  the  above  incentives,  the  consideration  of 

Farther  lao*     the  high  price  of  paper,  chiefly  occasioned,  as  I  conclude, 
tives.    ,  from  the  extravagant  price  of  linen  rags,  and  tlie  impediaients 

to  the  procuring  a  foreign  supply  of  them,  arising  from  the 
circumstances  of  the  times;  and  seeing  that  the  use  of  linen 
cloth  is  in  a  great  measure  superseded  by  the  very  general 
^  introduction 
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introduciion  of  cloth  manufactnred  from  cotton,  which  con* 
sequently  must  mitterially  diminish  the  supply  of  linen  rtgt, 
and  probably,  in  process  of  time,  from  the  increashig  sub- 
stitution of  cotton  cloth  for  linen,  linen  ra^,  purticalarly 
of  the  finer  qualities,  may  be  totally  annihilated.  Ur§rd  by 
oil  these  considerations,  which  were  forcibly  impressed  on 
my  nind,  and  feeling  assured  of  the  practicability  of  redup- 
in;^  the  substance  of  nettles  to  a  state  necessary  to  the  pro-  ^ 
duction  of  pa|>er,  and  cootident  in  the  superior  strength  of 
such  paper,  if  it  could  be  manufactured  from  a  substance 
so  substantial,  1  was  most  powerfully  impelled  to  attempt  to 
reduce  to  prt«cti$.*e  what  in  theory  I  hud  so  warmly  che- 
rished. The  attempt  was  arduous,  not  onJy  from  au  en* 
tire  want  of  knowicd<;e  of  the  manufactory,  and,  of  the  ne- 
cessary utensils,  but  I  wu3  destitute  of  uny  pro(>er  imple- 
ment to  ens;a;;e  in  the  unii]er)akiu«j^  with  any  probability  of 
success;  hnpin.;  however  by  persevTduce  to  succeed,  I  pitH. 
cceded,  and  found  oii  my  first  rouj^h  tris^I  my  expectutioui| 
jnealized.  '  . 

The  most  favourable  condition  of  the  lint,  with  a  view  to  PrepaoAs  < 
the  paper  manufactory,  is  to  bei;iu  with  it  after  it  is  ha^L'kled  ;  ^"^■^■■' 
in  order  that  the  tibres  may  be  divested  of  the  nkius  which 
euolosethem,  us,  when  it  is  inteuded  to  make  white  paper, 
havint^  «{onet})rouoh  tliat  process,  it  would  greatly  facilitate 
the  bleuclnng,  and  be  the  more  easily  disencumbered  of  the 
gro*<s  particles. 

W  hen  I  si^i^nify  as  my  opinion,  that  the  fibres  of  nettles 
should  be  dressed  the  same  as  for  yarn,  previous  to  their 
being  prepared  with  a  view  to  the  niakiu'^  of  [mper,  1  wish 
not  to  he  understood  to  convey  the  idea  thai  the  Oj)eratioii 
cimnot  be  dispensed  with;  because  I  conceive,  that,  by  the 
aid  of  such  machinery  as  is  in  use  with  the  paper  manqfac* 
turers,  or  by  some  improvements  therein,  they  might  be 
brought  to  a  pulp  easily,  even  when  the  nettles  are  first 
fathered,  should  it,  with  a  view  to  saving  of  labour,  be 
deemed  necessary;  but  th&  practicability  of  this  1  leave  to 
the  experieoce  which  time  may  hereafter  afford. 

My  operation  of  bleaching  the  fibres  for  paper  was  per-  BlSMkinf.        ^ 
formed  on  the  grass,  lyhigh  I  deem  preferable  to  the  new 
mode  of  bleaching  with  water  impregnated  with  air    by 
^  mciins 
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«MU»  of  #ugeiMitd|-«iirmtic  «cUk  gas;  bceaoie  ^^H 
modi  inf  MiMclitiigoii  gmwwemfccoi  tiM  •treDf^h  of  the  ilM»*^ 
kmref  tyiporc  4ls3ik»  andtilhereliy  expeditea.ClM  nftOii*- 
tioa,  whicb  in  tone  degree  oompeosates  for  theiime  Hit^ 
qoim  .fadgePtWi  byttiw  cheaDLical  proccM.  Bp^  for 
'  bleechi%  of  y arn  or  elotbjnade  of  whatever  •obir^fc^  tjic 
chmical  proceas,  if  scientifically 'condueted»  expervMifc  baa 
coDvinctd  me  ia  preeminontly  sapqior,  as  it  gnm  additiosM 
atreogtb  lo  the  yam»  greater  firmnca  to  the  taitbre  of  tha 
^  dotb^wd  is  anlmnsense  saving  of  time,  labodr»  &c. ' 

SwbMVimt         Aftar  the  lint  is  bleached  it  shonld  be  reduced  ti^  a  pro- 
sfinspmist    ^^  |eog|h  for  pap4^f  and  then  macerated  ia  water  altar  the 
manner  of  rags,  and  undergo  similar  proccsies  till  tlui^aob^ 
stance  is  coiverted  into  paper,  which  may  bo  easily  accom* 
'^  <    plilhed  by  '^iNBafacturers,  and  tl|r  sabstanoe  of  nettles  made 

to  prodaoa  paper  of  the  firsi  qaaUty  and  the  most  substao^   , 
tiaL  '  ^  ^>  '  . 

^Msitkiwhl^ '  In  my  process  the  lint  was  reduced  by  sdsibrs  to  particlea 
^  lUiAeilnote  as  waa>racticdMjl  witli'soch  an  iiD|>lemtat ;  tlijNi 
it  waalnacerated  iftcold  lAiter  abont  ten  days,  and* brought 
as  much  to  a  pblp  as  could  be  effected  ^thont  the  aid  of  > 
grinding,  &c.  Being  a  stranger  to  the  composition  used  y> 
^  procure  the  adhesion  of  the  particles,  if  any  is  used  for  thia 
purpose,  I  tried  several  glutinous  substances,  none  of  which 
answered  so  well  as  a  solution  of  gum,  but  I  am  well  aware 
this  cannot  be  generally  used,  bein^  too  expensife. 

After  the  pulp  was  impregnated  with  the  solution,  I  then 
spread  it  thnton  a  wire  frame  of  my  own  construction, 
which  process',' except  drying  it,  with   me  was  linaU     Not > 
tiijbaing  possessed  of  the  means  of  pressing  the  paper  any 
"MiUire  than  grii)ding  of  the  lint,  and  for  want  of  the  fibfe^ 
•which  adheres  to  the  lint  being  dressed  off*,  I  could  not  com-  * 
piletely  destroy  the  colour,  so  as  to  produce  a  clear  white 
without  picking  out  every  discoloured  particle,  which  I  so 
well  accomplished,  that  when  I  had  reduced  the  staple  in 
length,  io  this  state  it  was  perfectly  free  from  colour;  the 
dcteriorattoii  wMob  ensued  when  conveKed  into  paper  was 
occasioned  by  the  solution  of  gum. 

My  processes  were  the  fruits  of  my  own  conceptions,  and 
}  jdesire  it  may  not  be  understood,  that  I  presupie  to  recom- 
mend 
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mend  them  for  practice,  bein^  codscious,  that  the  maiiti*  * 
ftetorers  of  paper,  hemp,  and  flax,  from  anally,  aie  po»* 
•etoed  of  the  kTiowledge  of  operations  and  mciiis  more 
CMionant  and  iofinitely  superior. 

Tliese  several  manufactures  from  tbe  new  substance  of 
iiettleSf  patroitized  by  the  stimalatin^  approbation  and  re- 
commendation of  the  Society  of  Arts,  ^c,  I  with  all  due 
deference  iMIure  to  predict  will  rapidly  increase  the  capital 
of  those  individuals  who  en^ge  therein,  afford  new  em* 
ployment  to  the  poorer  classes  of  society,  and  become  a 
new  source  of  wealth  to  the  Ration* 

EDWARD  SMITGL 


ApriU^e,  1810, 
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SIR, 

'XiLT  a  time  like  the  present,  when  all  foreign  supplies  of  AgHmltufal 
grain  are  cut  off,  nothing  can  be  more  acceptable  to  the  i'»pw«>»«nts 
public  than  useful  discoveries  and  improvements  in  agri-     ^^ 
culture.     1  am  therefore  anxious  ^  contribute,   in  some 
degree,  to  this  end,  by  sending  some  remarks  on  reaping 
.the  harvest,  accompanied  with   my   new-ifiproved    reap- 

:  ihook.  -^^ 

1  have,  for  the>last  eight  years,  had  an  opportunitaMEcapuif. 

^f^inspecting  the  different  modes  of  reaping: rl^e  harveatdWi' 
many  parts  of  Great  Britain,  and  I  have  also  bad  infosaMi- 
tion  on  the  subject  from  various  parts  of  Europe  and  Au^  ' 

rica  on  respectable  autiiorities. 

I  will  first  endeavour  ■  to  deicribe  the  different  kinds  of 
implements  used  for  this  purpose,  some  of  them:l>eing  em- 
ployed in  one  part  of  the  kingdom,  imA  not  in  another. 

•  Trtni.  of  the  Society  of.Arts,  vol.  XXVIII,  p«  54.  The  silver 
m»hi  was  fOied  to  Mr.  HqUoo  for  this  iropfoveaient, 

^  Tba 
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S'<k)e.  Th«  lieklc  i>  of  the  ){reaUi.t  antiquity,  thnii^h  Us  n««  u 

n«n  ^iich  upon  th<-  decline  in  En^lunil.  It  is  almost  in  the 
firm  of  B  h^If  eireli-,  frum  twtiity  to  thirty  inches  loop, 
about  three  fourths  of  an  inch  broad,  with  t«elh  cut  in  the 
edge  from  twenty  to  thirty  in  »a  tuch,  inclining  rrom  the 
hiin<lle  to  the  jioinl. 
Siiba.  The  iithe  i«  an   instrument  so  generally  known,  as  to 

need  no  deicription,  farther  than  that  bome  are  mude  longeri 
and  atheri  bruader,  as  uecesMty  or  caprice  requiies. 
jlcpinghMk.      The  common  reap-hook  is  a  half-circular  piece   ol  iron 
and  iteel,  from  twenty  to  thirty  inches  long,  about  one  ii»cb 
and  a  half  broad,  and  has  a  Bmootb  even  edge,  like  that  of 
a  !>itlie. 
Badgtafhook.       1^''^  badging  or  baging-hook  is  broader  than  the  coro- 
moQ  reap-hook,  particularly  at  the  point,  where  it  is  mo»t 
used,  and  Gtralghter  thaa  the  sickle  or  reap-hooks  generally 
'  tre, 

^Vferfibn  Thereapingof  wheat  nith  the  sickle  is  yet  continued  in 

■i<:l^<       .     Yorkshire,    Durham,    Westmoreland.    Cumberland,  Lan- 
>  eashire,  "Warwickahire,   Leicestenhire,    Northamptonshire, 

,.  Rutland,  NoilinKliamshire,  and  part  of  Uncolushire;  it  is 

performed  by  piittini;  the  sickie  into  the  eorn  with  llie  right 
hand,   meeting   it   with   the   left  hand,  gatherin;;  ihe  corn 
ibto  the  elbnw  of  the  aickle  near  the  right  hand,  holding  the 
jj^  corn  fast  ^ith  the  left  hand  until  it  is  cut,  then  the  person 

*^  repeats  his  cutting;  until  he  has  obtained  a  large  handful, 

which  h  generally  one  third  of  a  kheaf,  which  he  lays  in  the 
Btrow  binding  ready  prepared, 
titccfiha  The  common  Teap.hook  ia  used  ia  the  maimer  above-  ' 

ieipuigliook<j''^»^,f;;[i^,  but  its  effects  are  far  different,  the  iiickte,  having^' 
'^Mjii' toothed  edge,  does  not  cut  such  stems  as  are  not  immedifu- 
%tf\j  collected  into  the  left  hand;  for  it  is  impossible  to  cof>^ 
^ft  all    where  dispatch  is  required,    particularly  in  thin 
fctnig^ling  crops,  for  the  teeth  of  the  sickle  being  inclined,  it 
ft     i^  not  so  sharp  in  cutting  from  point  to  handle,  as  from 
-  jK    lumlle  to  point,  which  is  evident  from  a  feel  with  the  GqKer. 
I'he  reap'hook,  bving  a  smooth  even  edge,  cuts  both  nays 
alike,  and  cHta  the  straggled  stems  before  they  are  collected 
in  the  gathering  band,  consequently  the  loss  of  grain   is 
sreol.     The  hook  is  allowed  to  perform  its  work  viM>  more 
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FAu«  tWo  the  siclile,  which  pefhapn  accounts   for  its  now 
n  K^neral,  nothing  elue  being  osmI   fur  cuttiug%h«at 
i  the  faTlowiiig  cnoDtic*:— Cornnall,   Devon,  Dorset,  So- 
,  Monmouth,  South-Wale?,  Hereford.  Wills  H«nte. 
lire,  and   part  of  the  adjoining  vounlieH ;    it  is  alao 
ich  used  in  Norfolk  and  Lincolnshire,  also  Norlhumber- 
id.  Westmoreland,  and  South  of  Scotland.     It  haa  lately 
tM.-eii  introduced  into  tlie<North  of  Iceland  by  Iriiihrnen  who 
fihaTe  laboured   in   Scotland,  likewise  into   the   Indies   for 
tutiing  ri 
The  h»dging-hook   is  used  iibout  London,  and  in  the  Uie  of  ihc 
"  'West  of  England,  its  work  is  performed  by  the  man  holding  littjiiishooL 
the  book  \p  his  'ight  hanil,  and  while,  wiih  the  left,  he  re- 
elinen  the  •!<?[«!■  intencted  to  be  cut  upon  the  standiii;^  corn, 

I  which  rnpporta  it  when  cut,  he  repeats  his  cutting  from  liis 
>ighl  to  his  l»f^  hanti,  and  (ollects  it  from  his  lelt  to  his  right, 
*hi<:h  i» almost  ubheaf. 
L.  Badginf;  is  an   exjieditious  mode  of  reaping  ;  the  corn  is  Tliiiprer«n> 
fiat  »ery  luw   as  if  mowti,  and  answers  vfhero  straw  is  riilu-  '"''  ^  ^^' 
■ble.      It  may  be  said,  that  hadging  products  more  oianure, 
from  the  greater  qunnlity  of  utraw  collected;  but  in   slilf 
ctay  laod»  a  longer  stubble  \a  perhaps  necessory  to  be  left, 
to  render  the  land  li|rhter  for   the   following  crop.     The 
badginj^-houk  is  also  used  for  culling  oats  in  Lincolnshire 
nadStaSbrdahire,  and  where  labourera  can  be  procured,  is  * 

preferable  to  the  sithe,  being  expeditious  in  its  work,  and 
le»  lost  attending  its  use,  the  corn  is  gathered  In  straight 
lar  order,  which  is  not  the  case  with  the  sithe  ;  for  tlie 
'  retjuirci  at  least  two  persons  to  follow  it  to  bind  [he 
in  theaves,  besides  raking  the  stubble.  The  cotp 
!r  the  sithe  lies  in  very  irregular  order,  and  holds  more 
moisture  in  wet  weather;  beiiidea,  the  sithe  1^  desiruclive  to 
a  heavy  stroke  strips  from  ihe  entangT«d 
btemsthe  best  and  ripest  grain. 

'   Thclabourerseldomconsiderfltheintereatofhisemployer,  ^^^ 
*~-A  generally  uses  such  a  tool  as  will  do  the  work  with  most   ' 
o  himself. 
I  offer  myimproved  reap-hook  to  the  public,  with  a  view  i„ 
to  preicist  the  loss  of  grain,  and  at  the  same  time  to  be  nsed  '« 
vith  em  by  the  labourer.     It  hxa  a  smooth  edge  like  the 
reap-hook 


inghoak. 
Ik.  -     I 


iA 


gtdicMd';  the  other  fMtrt  ti«i  s  toothed  edge,  fiW 
a  lickley  fend  it  i^  bot  icatter  the  corn  to  mjBch  ai'cith|j^«f , 
the  other  impkUifeitt. 

I  thftll  furnish  oertificetet  to  show,  that  I  sm  the  rofentor 
of  it^ta^  that  it  has  conaiderihle  advantages  in  general  use* 
It  {s>a  great  presenrer  of  corot  in  harrestf  nbera  it  is  strag- 
gled arach  from  heaVy  rains* 

I  amv  Sir, 

■  '■* 
.  Your  obedient  Senrant; 

JOSEPB  ISXrt^ik*  Jno. 
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The  fblloiwing  certificates  were  received.  \ 

ef     A  certiflcate  from  Mr.  J«  Turner,  of  lUdgwaj,  dated 
Octobers,  1809,  stating,  that  in  the  year  1805  he  had 
made  two  d^iien  of  improved  reap-hooks  by  Mr«  Hatton'MJ 
instmctioDS;  that  they  were*  the  tiVst  he  ever  knew  to  b^ 
made  npkl  this  fllaii,  and  that  in  the  present  year  he  and  ^ 
otheniliff^.madelUrty<^vedozeii%r  him.  ' 

A  cerliificate  from  tVilliam  Taylor,  of  Somrait  Lodge,  in 
Yockshire,  baili£f  to  G.  F.  Burton,  Esq.,  dated  September 
29,  1 809,  stating,  that  after  a  few  seasons  experience,  he  ^ 
*  finds  Mr.  Hutton^s  reap-hook  preferable  to  any  other,  from 
the  nature  of  its  edge ;  that  the  labourers  under  his  super- 
intendence used  all  of  this  sort  the  last  season,  and  that  it 
is  found  to  be  a  great  saver  of  corn. 

A  certificate  from  Johu  Boothe,  si  the,  sickle,  and  reap* 
hook  manufacturer,  Ford  Mills,  near  Sheffield,  dated  O^" 
'    tober  12,  1809,' stating,  that  Mr.  Hutton*s  reap-hook  is 
certainly  superior  to  the  common   one,  and  that  public  ' 
opinion  confirms  it  as  such,  for  there  has  been  a  great  dc- 
tnand  for  tbem  the  last  two  harvests. 

A  certificate  from  Mr.  Edmund  Littlewood,  of  Dent 
Hall,  near  Dronfield,  dated  October  15, 180Sf,  stating,  that " 
Mr.  Hutton*s  rcapi-hook  is  superior  to  the  common  ones 
.^^w  in  use,  c^fJkciJIly  in  the  last  harvest,  in  which  the  crops 
lave  been  remarkably  straggled,  and  bad  to  reap,  owing  to 
the  heavy  rains  and  wiiiids*    That  the  common  reap-hooks 
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cat  while  putting  io,  before  the  gathering  hand  has  collected 
the  stems  together,  and  consequently  many  drop  and  are 
lost ;  which  is  not  the  case  with  Mr.  Hutcon's  new-invented 
reap-hook,  which  does  not  cut  before  the  stems  are  collected 
together  in  the  gathering  hand. 


III. 

Report  of  Messrs.  Ds  Pront,  Charles,  Montgolfibr^ 
and  Carhot,  to  the  French  Institute^  on  the  Intention  of  a 
new  Engine^  by  Mr.  CaqsiarD'Latqvr, /ormerfy  Pupil 
at  the  Pofytechnie  School*. 

I** 
T  is  known»  that  all  bodies  immersed  in  a  fluid   lose  a  Principle  of  a 

part  of  their  weight  equal  to  that  of  the  fluid  they  displace*  °cv  eofiae. 

j[^*On  this  principle  Mr.  Cagniard*s  new  engine  is  foundt^d. 

R»    The  first  mover  in  this  engine  is  not  the  vapour  of  boiling  p^^t  'moter. 
wateft  as  in  common  steam  engines,  but  a  volume  of  air, 
which,  being  conveyed  cold  to  the  bottom  of  a  vessel  full  of 
hot  water,  is  there  dilated  ;  and,  by  the  effort  it  then  makes  - 
to  rise  to  the  surface,  acts  in  the  maoner  of  a  weight,  but  in 
a  rertical  direction,  agreeably  to  the  principle  mentioned  j 

above*  ^ 

This  mover,  once  discovered,  may  be  employed  in  differ* 
ent  ways:  the  following  is  that  of  Mr.  Cugniard* 

His  machine,    properly  speaking,   is   composed   of  two  The  machkia 
others,  which  have  perfectly  distinct  functions.     The  object  compofcei  of 
of  the  first  is  to  convey  to  the  bottom  of  tiie  vessel  of  hot   ^^^^      *• 
water  the  volume  of  cold  air  necessary.     That  of  the  se-  fcrent  pur- 
cond,  to  apply  the  efibrt,  which  this  air,  once  dilated  by  V^^*^» 
heat,  makes  to  reach  the  upper  surface  of  the  fluid,  to  tho 
-effect  required  to  be  produced.  ' 

For  the  first  purpose  Mr.  Cagniard  employs  the  screw  ofThefintUie 
Archimedes*    If  such  a  screw  caa»e  a  fluid  to  ascend  by^*^^^^ 
turning  it  in  one  direction ;  it  is  ob^ious,^bat  it  ffiU  cause  it; 
to  descend,  if  turuedin  the  contrary  dire^jdoob,:  If  then  it.  , 

•  Jourasl  des  MineSf  vol.  XXV^i  pr  465. 
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be  immerwd  in  water,  to  that  oiilj  tbe  upperpavt  Of  Ht 
apiral  remains  jn  the  air,  it  eoght,  when  turned  in  the  con* 
wUdi  coBfvyt  trary  directioni,  to  cause  to  descend  to  the  bottom  of  tMa 
water  the  air  that  it  takes  inttf  itfe  iupper  part  in  every  turn» 
This  is  precisely  what  Mr.  Cagniard^s  machine  doea.    The 
air  he  wants  is  first  convejedl  to  the  bottom  of  the  reservoir 
.  orcold  water,  in  which  the  screw  is  iminersed;  and  thence 
it  is  conveyed  by  a  pipe  to  the  bottom  of  the  vessel  of  hot 
water.     The  heat  of  this  water  immediately  dilates  it,  and 
thus  creates  the  new  power,  which  is  to  act  as  the  first 
mover.    In  this  way  the  first  object  of  the  machine  is  ac- 
complished* i; 
nhsBcaiiriies     The  second,  as  we  have  said,  is  to  ipplr  this  new  mover 
JJ^jJJJ^^  to  the  efiect  to  be  produced.    For  this  purpose  the  author 
ajifcfcst         employs  a  bucket  wheel  completely  immersed  in  the  vessel 
^^^^    of  hot  water.    The  air,  dilated  and  collect^  at  the  b9ttom 

ofthevessd,  finds  a  pnasoge  contrived  ao  aa  t6  guide  it  ^ 
^  under  those'lpyckets,  which  have  their  months  downwari*^^ 

.    ,    Theascensibnalforcedrives  the  water  out  of  these  bucketi?'^ 
and  the  side  of  the  wbeel  oo  wfaieh  thi^  are  being  thus  ren« 
dered  lighter,  the  wheel  turns  licontinually  like  a  comloiioii 
bucket  wheel, 
the  mstion  of       This  wheel,  being  set  in  motion,  is  capable  of  transmit- 
^Bedto'th'*"     ^"'^  *^  action  to  any  other  movable  machinery,  either  by  a 
poipBie  want-  toothed  wheel  and  pinion,  or  uny   other   nuans.     In  Mr. 
•*•  '  Cagniard*s  machine  the  eflTect  produced  consists  in  raising, 

by  means  of  a  cord  fixed  to  the  axis  of  the  wbeel,  a  weight 
The  elect  of  of  fifteen  pounds,  with  a  uniform  velocity  of  an  inch  in  a 
thafifsnaorer  second,  while  the  moving  power  applied  to  the  fcrew  is  only 
yinmplwl.  equal  to  three  pounds  with  the  same  velocity.  The  effect 
of  the  heat  therefore  is  to  quintuple  the  natural  efiectofthe 
moving  power. 
Part  of  tbis  of-      I*  tnay  be  conceived,  that,  the  movios^  power  beinp;  qnin- 

fectukento     tupled,  we  mav  take  from  this  effect  a  suffinent  momen- 

•apply  Hm  ^         *  '  .    . 

plsosofthe      *"™  *^  supply  the  on«»inal  power,  and  still  there  will  remain 

'powsrihst       at  our  disposal  four  times  the  orij^inal  power.     This  in  fact 

motion.  ^^  done  in  Mr.  Cagniard*s  machine.     By  means  of  a  crank, 

^  he  forms  a  communication  between  the  axiis   of  the  wheel 

and  that  of  the  screw,  so  that  this  turns  as  if  it  were  moved 

by  an  external  agent,  and  consumes  by  its  motion  a  fifth  of 

the 
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tlie  momeDtDin  of  the  moviog.  power.  The  remunder 
serves  to  raise  a  weight  of  twelve  pounds  with  a  uoiforin  ve- 
locity of  80  inch  io  a  second  :  that  is  to  say*  the  machine 
cootiouaUy  winds  up  itself,  and  leaves  a  disposable  power* 
equal  to  four  times  what  would  be  necessary  in  an  external 
agent  to  keep  the  machine  in  motion. 

It  followH  from  what  has  been  said,  that,  in  the  machine 
of  Mr.  Cagniard,  the  heat  at  least  quintuples  the  volume  of 
air  employed  in  it;  since  it  is  evident,  that  the  effect  pro- 
duced must  be  proportional  to  the  volume  of  this  air  dilated. 
1  have  said  at  least,  on  account  of  the  friction  to  be -over- The  friction 
come:  but  this  fiictiou  is  very  trifling,  because  both  the ^^'^  *"^°*» 
screw  and  the  wheel,  being  immersed  in  water,  lose  a  con- 
siderttble  portion  of  their  weight,  and  consenuently  press 
very  little  on  their  pivots.     Besides,  the  movements  are  slow, 
and  not  alternative,  and  there  is  no  jerk  in  them ;  so  that  this 
machine  is  free  from  those  resistances,  that  commonly  con-  md  wear  but 
•ume  great  part  of  the  moving  power  in  others,  and  accele-  small. 
rate  their  wear. 

We  do  not  look  upon  the  machine  of  Mr.  Cagniard  as  Itinay  beiit» 
an  object  of  curiosity  merely:  it   may    be    useful   under  j^^'V^yj^j^, 
various  circumstances.     As  it  producen  its  cffe<^  in  a  body  atioat. 
of  water  heated  only  to  75'  [l67'F.],  or  even  less,  it  affords 
an  opportunity  of  turning  to  account  the  hot  water,  that  in 
various  manufactories  is  thrown  away,  or  runs  to  waste,     la 
saltworks,  for  instance,  the  ebullition  of  the  saline  solution 
might  be  made,  by  means  uf  Mr.  Cagniard'8  machine,  to 
work  the  pumps  for  filling  the  boilers  :  in  ironworks  the  heat 
of  the  furnace  might  be  made  to  work  the  bellows :  in  cpm-  - 
mon  steam-engines,  which,  like  that  at    Chaillot,  furnish 
a  large  quantity  of  very  hot  water,  au  action  might  be  ob- 
tained equivalent  to  that  of  several  men,  or  horsea:  in  fioe» 
in  baths,  distilleries,  potteries,  limekilns,  glasshouses,  foun- 
deries,  and  wherever  there  is  a  production  of  hot  water,  or 
of  heat,  advantage  might  Be  made  of  Mr.  Cagniard*s  ma- 
chine.    This  machine,  which,  as  has  been  said,  is  liable  to 
very  little  friction  or  want  of  repair,  has  also  the  advantage 
of  being  easily  mnnaged  ;  and  when  its  action  it  suspended 
for  a  time  without  extinguishing  the  fire,  the  heat  is  not 

Vol.  XXIX.— July,  1811.  N  lost: 


K 


t 


Sew  KNOiHf. 


I 


tott :  for,  fls  ihe  water  i»  not  bdling.  thi:  hent  accttmalatM 
in  it,  nnd  furniiliH  ntterward  »  more  powerful  utiioii. 

The  Minjw  of  Archiroede*,  einplojMl  in' this  machinv. 
produces  the  ttfect  of  u  pair  of  btllows,  and  niitlht  be  uMd 
8«  such  in  a  roiinderr.  It  may  even  tje  considered  as  the 
hfBt  that  i^  known,  uot  only  from  its  eimplifitj-,  tolidity, 
and  constant  action,  but  from  the  saving  of  power  in  Us  use 
ci)m|>are<l  with  any  other  machine  employed  for  the  pur- 
pose: for  the  «i-ri-'W  b*icomes  very  light  mid  very  movable  by 
its  imniertioii  inwalttr,  »o  that  Uie  friction  of  its  pivots  it 
next  t'>  nothing. 

Mr.  C«gnliird  hu  likewise  applied  tlie  action  of  this  ma- 
ciiinetoa  body  of  rnetcurj-.  A»its  mechuniBpi  requires  two 
fluid*  of  uneqmtl  densilien,  lie  ha«  merely  substituted  mercury 
for  water,  aod  water  for  air.  retHining  the  same  conatruction 
as  is  mentioned  above.  Thf  resnll  is  a  very  airaple  hydrun- 
lic  machine,  which,  without  valve,  sinppii.re,  or  action  <>t 
ficF,  being  Bvt  in  motion  by  any  external  ag^nt,  as  ii  man  or 
n  stream  of  iraler,  gives  a  continual  flow  of  wuter  at  »  height 
fonrteen  tiinei  as  great  ns  that  of  the  coin  mn  of  mercury,  in 
which  the  screw  is  iininersed.  This  height  toay  even  be 
incrc-asfd  at  pleasure,  nillioiU  iilteniig  that  of  the  mercur\-, 
hycombiiiiii),' the  action  of  ihm'  fluicf-, mercury,  wati;r,  and 
air.  For  this  pgrpose,  instead  of  raising  a  column  of  witter 
alone  a  lighter  column  is  formed  by  a  mixture  of  water  and 
air:  This  mixture  is  effected  of  itself,  by  dispoaing  the 
lower  part  of  the  pipe  that' contains  this  column  lo  as  to 
leave  its  opening  partly  in  water,  partly  in  air,  according  a* 
we  would  have  more  of  one  fluid  than  of  the  other,  and  con- 
sequently bccHsion  the  rise  of  the  mixture  to  a  greater  or 
■>  less  height.     It  is  obvious  however,  that  thtsdoes  not  alter 

'     '      '  the  momentum  of  the  moving  power,  but  that,  when  we 

would  raiite  the  water  to  a  greater  height,   the    machine 
yields  a  proportionally  smiller  quantity.     Thiscffect  is  ana- 
logons  to  that  of  the  Seville  pump, 
^tlmmlra.  The  machine  of  Mr.  Cagniard  appears  to  us  to  include 

^"  riianv  new  and  ingenious  ideas.     Its  application  has  been 

'™'  guided  by  sound  theory  and  a  thorough  knowledge  of  the 

true  law*  »f  phflici.  It  appears  to  us,  that  it  may  be  use- 
ful to  the  arts  on  vkrious  occasions.     We  think  therefore, 

that 
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{|iBttiWBUl)iorn>ctititheencouragenientortbe.c1aBi,  andpro* 
pone,  that it«approt>tlioD«hould  be  given  to  tiie  macliinr. 
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IV. 

DtanipliiHi  of  an  Inftrvment  Jhr  Jacilitating  ike  Reduction 

of  Plana  6yMr.DE  L^  Cbabeaussiekk*. 

Jl  Have  thought  of  an  initrampnt  for  redoring  plans.  Simple  initni- 
^whicli  IB  so  Bimple,  that  T  am  lurprUed  il  wai  not  invented  dudnt'oljM. 
by  otheM  long  ajjo ;  but  this  simplicity,  which  1  connirfer  as 
BD  advantone,  is  probably  the  reason,     I  call  it  u  mmudo- 
tneter,  a*  its  princijial  object  is  the  reduolion    of  plana; 
tbon^  it  will  tii<swer  equsllv  well  for  enlurj^ngthem. 

This  iMtriiment  ii  u  wooden  rule,  nith  fidtieial  edges,  at  Th«  minndi^ 
theMlremilyof  wliicli  isapirot;  oru  pliite  of  metal  "''f"  "  "SSb^**^ 
hole,  into  which  a  pivot  muy  be  inserted  at  plesGUre.     This 
pivot  in  a  piece  of  u  needle,  with  o  kuob  for  a  head. 

0"  this  rule  are  marked  twg  icalts,  oDe  smaller  than  the 
I  ether  in  any  proportioa  you  pleaie.      As   my  purpose  in 
naVing  it  nas  chiefly  fur  plans  of  mines,  I  took  bb  a  basit  a  Pirtkulutj 
•cale  of  3   lines  In  a  fathom,  the  proportion  generally  used  run.'rfmiBM 
for  such  iilans;  and  for  the  reduction  I  employed  a  scale  ef 


line  to  B  fathom.  Such  a  scale  diminishing  the  length 
ind  breadth  of  a  plnn  two  thirds  each,  all  the  puts  will  be 
brought  sudicientlynear  to  be  considered  atone  view.  Sach 
■  plan  may  be  inft-rinr  in  minuteness  of  detail  and  accu- 
racy to  a  larger,  but  it  has  the  advantage  of  being  more 
portable,  and  will  enable  the  manager  to  have  a  clear  idea 
of  the  works  tinderhis  direction. 

Suppose  then  I  ivould  reducea  plan  of  three  tines  tothefi-  Metl 
thorn  to  a  third  of  this  in  all  its  d.mensions.  I  lake  a  rule  or,°',''i^ 
,two  feet  lung,  which  appears  to  me  the  most  suitable  length, 
•nd  divide  it  into  three  parts,  which  makes  ei^ht  inches,  or 
'96  line*  [of  tourse  in  Engliih  measure  80  lines]  to  each  part. 
On  the  first  division,  reckouing  from  the  pivot,  I  trace  th* 
little  scale  of  one  line  to  a  fathom,  which  gives  m*  gt. 

rom  the  extremity  of  the  small  scale  I  be^n  the  division 


im|^| 


"Jotimil  ddMino,  Vol.  XXVI,  p.  4«1.    tcltKtad  fivra  ■  p>pR 
■eat  t*  the  Ceunril  of  Minn. 
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i»f  the  larger,  luiil  tttf  191  lines  remaining  give  bip  64  fa- 
lb<im-<  enrh  rppreBf  nterl  by  5  line':". 

I  afrrrwan*  MiiMirid*  esch  of  thcie  «»I«  by  three. 
>ni  uiiug  ir.  1  fi,  toa'''*'fi'  the  plan  «nd  the  paper  on  -hirh  it  i»  to  be 

rHnred,  the  Imter  beinj;  under  the  •mall  »cole  ;  and  place 
tlie  rule  no  thai  it  can  Iraverw  circuUrly  ■■■  ranch  of  the 
iHrge  plan  »»  its  extent  will  admit.  The  rule  being  fixed  on 
the  Urge  plan  wherever  it  touches  n  point  to  be  transfeTred 
to  the  paper,  I  note  the  nucaher  of  toise«  on  the  Urge  scale, 
'  and  opposite  the  same  number  of  tones  on  the  small  scale  1 

RiBke  amnrk  with  the  point  nfa-needle  set  in  a  harkdle,  or 
merely  with  a  fine  lead  pencil.  Thus  I  set  down  all  the  parts 
of  the  plan  one  aAer  another,  which  are  found  just  and  in 
due  proportion. 

Ifthe  pUn  to  be  reduced  exceed  the  length  of  the  rule, 
(he  inslrmnent  may  be  removed  lo  atiother  place.     1  netd 
not    menlinn    the    necessary    preeautionii   in   this  cast!   fi>r 
plannK  the  miiindo:neter  properlyf. 
\.fi  diHcrcni  At  first  I  placed  my  pivot  between  the  two  scales,  count- 

'^tUamtietuio.    jj,g  [j,g  duit-ions  in  opposite  ilireciions ;  but  as  the  plan  was 
'  reversed  in  this  case,  I  hud  not  theadvantage  of  comparing 

'■^"*^*       it  leadily  with  the  origin"!  as  I  proceeded. 
(l  Itisobvious,  that,  ifwe  would  have  other  divitions,  we 

*  *  *  ^  innst  hare  different  roles,  or  trjce  these  division*  on  paper, 

l^d  puteiton  the  same  rule.  The  ruletQay  be  graduated 
also  oD  both  sides^ 

V. 

_,*ltni|J>t  besuppoieirrDm  tfae  t  t,  that  Mr.  de  I*  Chabeauui^re 
bffin  l«  cnunt  the  ditisioni  Iff  til*  Lrgetcala  fron  thii  point}  bul  tliU 
««uld  beobiiomiT  wiongi  bolb  Kila  mail  begin 'heir  csunt  fiotn  lh« 

_  ,  ]flvot, ruiwpqiifTillT  the  firsi  diiiiion  in  the  Urfersalemmtbe  reckoned, 

/nOTb'  '"■  Ni  ihp  iniif>n'ce  befaie  ut,  u  39,  ta  (hat  baili  scale-  will  end  wtth  96.     It 

■b0|rt4  hiT*  ti«n  laid  u»,  that  the  pivot,  or  the  hnlc  for  it,  man  be 

filacwl  in  a  luie  with  the  edgp  .n"  the  Kale  carrying  Ihe  diniieiKt    C. 

.  -f  ThoufU  ihe  diviiinn'  of  ihr  scale  amaunt  to  9C  toiiei,  there  are  aiil>' 

'    64  ihal  can  iq  reality  be  ufcd.   CuiiseqitrmlT  it  muit  be  necesaary  to  shift 

'  q|E  iDiiiudoniGtsr  and  the  paper  once  at  hnit.     C. 

"  ^  1/  (he  edge*  wtre  b*«iHciI  in  oppaaite  directiom,  and  the  rale  were  in 
'  tw«  partt,  made  to  fit  inlo'baeh  other  either  my  where  the  imallei  ncale 
terminatri  i  ^nd  ilie  ujila  -^tm  of  different  length*,  though  similaily  di- 
vided i  ib'ia  nouia'give  four  [jVu port ioni  for  dininlihing  or  enbt|{inf.  If 
fcr  instance  the  piincipal  diiiiioniDCouc  ctf  the  targ«*calei  verean  inch'. 
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V. 

On  Mortars  and  Cements ;  Experiments  thai  show  the  Cohe* 
Stan  which  lAme  contracts  with  Mineral,  Vegetable,  or 
Animal  Substances  \  extracted  from  a  Paper  read  to  the 
French  Institute  the  17 th  of  October,  1808,  by  B.  G. 
Sage*. 


H 


-AVING  found,  thut  an  alkaline  Uxivial  gas  was  evolved  Gai  evolved 

from  a  mixture  of  three  parts  of  sand  and  two  of  lime  slacked  ^^™  ^^™^  ^^^ 

'  *•     .  .  sand. 

by  immersion;  and  desirous  of  ascertaining,  whether  the    * 

products  of  the  three  kingdoms,  mingled  in  the  same  pro- 
portions, would  afford  a  similar  gas;  Mr.  Sage  made  a  num- 
ber of  experiments,  which  taught  him,  that  the  force  of  co-  ^  . 
hesiou  contracted  by  slacked  lime  was  greater  with  metallic  MetalHe  ox« 

oxides  in  general,  than  with  any  other  substance.     These '**''* •^^•"S^^*" 

.  .  '    mortar* 

trials  led  him  to  new  facts,  which  enabled  him  to  discover 

mortars,  or  cements,  at  least  as  solid  and  impermeable  as 

those  made  with  the  best  puzzolana,  which  is  of  the  greatest 

use,  particularly  in  hydraulic  structures. 

The  work  we  announce  points  out  also  a  prompt  and  easy 
method  of  ascertaining  the  solidity  and  nnpermeabiiity  of 
mortars  or  cements,  which  cannot  but  be  highly  interesting 
to  builders. 

We  must  not  always  judge  of  the  goodness  of  a  cement  Mortar  !«ol id . 
from  its  having  acquired  a  great  dttal  of -olidity  in  the  open  *"  ^*  air  may 
air,  for  it  frequently  loses  this  in  water,  in  which  it  diffuses  water, 
itself.  Buildings  made  with  such  mortar  8oon  tumble  to  pieces. 

The  necessity  of  a  minute  division  of  the  subi>tauces,  that 
enter  into  a  cement,  cannot  be  insisted  on  too   strqngly.  Rules formak- 
They  should  first  be  mixed  together  uniformly  while  dry;  »n«8oodmor. 
and  they  must  not  be  drowned  in  water,  which  must  be      ' 
added  gradually,  till  the  mixture  is  reduced  to  a  soft  paste* 

and  of  the  other  an  inch  and  half;  and  those  of  the  small  scalet,  one  half 
an  inch,  the  other  a  quarter  ^  we  should  get  the  propctrtiont  of  a  haif^ 
a  third^  a  fourth,  aod  a  sixth.  I'wo  rules,  with  joiats  mutually  fittinf 
each  other,  would  give  16  diftcrent  proportions.  If  hoth  edges  be 
gmdoated,  there  must  of  courte  be  a  hole  ior  a  pivot  at  the  extremity  of 
each.    C. 

"  Journal  des  Mines,  to).  XXVI,  p.  471.     The  above  appears  to  be 
the  title  qI  a  paropHl^t,  wlu:  h  Mr.  Sage  has  published  separately . 

It 


It  is  of  thegr«atc«t  importHnce  to  detennine  with   prccU 

tioD  the  (Quantity  of  lipie  empluytd  to  obtain  the  maA  bolid 

isortam  or  cemeiils ;  aiid  ia  i;eneral  to  uur  do  lime  but  what 

hai  been  made  from  pare  liinestoae,   and   which  ha»  been 

kept  t>v\[  secured  Troiu  the  uir  after  it  'i§  sUcked. 

T<ruT«nief         In  the  experiments  of  Mr.  Sage  he  always  employed  two 

or«l""'"'u    P'""'**^ '■"'*'  '*>  three  of  puEZolanu,  of  sand.  &c,,  which  af- 

%n.  forded  Khn  very  hard  and  impermeuble  mortar:  and  he  think) 

^^  this  proportion   of  lime  may  even  be  lesbened,  when  (he 

^V  architect   it  fully   convinced   of  the  impropriety  sF  leaving 

^^  the  preparatioo  of  mortar  to  bncklDyer*t  labourers,  since  the 

itren^th  and  solidity  of  hydraulic  structures  depends  so 

MA'tat.  nt  The  HUihor  ha*  divided  his  <>Kperiiuents  into  6ve  classes. 

^  liiMuidMhcs.  ].  !v]orturiCir  cements  oiudewith  (ubitances,  that  Ituvf  un- 

■  dergone  the  action  of  tire.     The  Bhheii  of  te^eluUle»,  whe> 

K  ther  lixiviated  or  not,  being  rniiced  ivith  two  thirds  v{  lime 

^L  alacked  by  immerMon,  forms  one  of  the  most  »oi;d  uod  im- 

^^fe  permeable  cements:  a  property  which  they  uppeiir  to  dL'hve 

^^B  from  the  minutely  divided  quar'.z,  tviiich  ihebeusheii  coutuiii 

in  the  pro|.orlion  of  one  fourth. 

I.fBcut4itoo       8-  Mortara  or  cements  roaHe  with  metallic  substances. 

•"Ma-  Ir«n  addi  to  the  hardness  of  all  mortars;  and  of  itself,  in 

rustiag,  cQocurs  in  the  agglutination  of  gravel  and  pebblts, 

TniB  iloQa.a     as  mt  see  on  the  veashon^.     According  to  the  lilate  in  which 

ccmeai.  ^j^^  -^^^  j^^  ^^^^  j^  coaibintMl  with  two  parts  of  slacked  lime, 

^ti  r«rc«  of  cohesion  is  more  or  lets  conoid  era  ble, 
litnttntW-     '  9-  Mortars  or  oem^nt*  madi;  with  ttones  of  different  ns- 
fkiaatMciMs.    turet,     paesteiot  chalcedony,  sandstone,  and  ^^ravel,  fom 
irery  bard  and  inipenneable  mortar  with  lime.  Feldspar,  bet- 
ter kiiowtf  bj  the  iiaioe  of  petun^ze,  being  mixed  with  two 
Ifiirds  of  tiacke^  liipv,  produces  an  impermeable  and  solid 
nortar, 
4.  Martars  or  cemeBts  that  alter  in  water.    Vegetable 
'  pmtt4>  earth,  or  mould,  is  escentiaUy  composed  of  minutely  di- 

vided <{iiart«,  clay,  and  iron.     Mixed  with  two  parts   of 
vlacked  lime,  and  water  enough  to  form  a  soft  paste,  the 
brick    produced   from  it,   when  dried,  hai  some  solidity, 
vhich  it  loce*  under  wateri  where  it  cracks. 
f#H.«^l  ?•  Mprtfrspr  c^mentiiuade  vilb  combustible  lubclances. 

Mortari 
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Mortar,  or  cement,  made  with  Rulphur  and  two  parts  uf  combustible  ' 
slacked  lime,  forms  a  hard  and  very  sonorous  brick,  which  *"^*^^**' 
if  not  altered  under  water;  while  mortars  iQade  with  pulve- 
rised  vegetable  charcoal,  or  pitcoal,  though  they  produxx 
hard  and  sonoroun  bricks,  soon  fall  to  pieces  in  water ;  as 
do  bricks  made  with  sawdust,  or  raspings  of  ivory. 


VI. 
Observ^iims  an  the  Aikalme Metalloids:  by  Mr.  Bucholz\ 

■ 

JL  HE  quantity  of  metalloid  substance   obtained  varies  Th^  quantity 
considerably.     In  an  experiment  made  lately  in  my  «ppa-  ^jJJidb-***^ 
rains  with  three  ounces  of  potash,  six  drachms  of  charcoal,  mtauiofiioa 
and  an  oance  and  half  of  iron,  I  obtained  but  one  drachm  ^*^*^* 
of  metalloid,  divided  into  four  or  five  pieces.     In  the  tube 
were  found  thirty  grains  more  of   metalloid,   clotty,  and 
contaminated  with  charcoal ;  yet  all  the  vessels  had  stood 
well,  and  reoiained  impervious  to  air.  The  residuum,  which 
furnished  prussiate  of  potash,   still  contained  however  a 
large  quantity  of  charcoal.     It  is  clear  therefore,  from  the 
small  quantity  of  the  product  obtained,  that  it  is  not  the 
whole  of  the  charcoal,  but  perhaps  only  the  hidrogen  it 
contains,  which  concurs  in  the  formation  of  the  metalloid. 

Not  being  able  to  determine  the  specific  gravity  of  the  Us  gp^ciac  gr»- 
metalloid,  as  it  alters  so  quickly  in  the  air,  I  thought  of  ^"y  »'^*:*"*"*<^<^ 
composing  an  oil  of  the  same  density,  in  which  it  would  J  iarf*nd  q^ 
neither  sink  to  the  bottom,  nor  6 oat  on  the  surface,  and  of  petroleum, 
which  consequently  would  be  of  the  same  specific  gravity. 
This  I  did  by  mixing  oil  of  petroleum  and  lard.     The  spe- 
cific gravity  of  this  mixture  was  0'87G. 

Twenty-five  grains  of  the  metalloid,  converted  into  pot*  Metalloid  coo- 
ash  by  water,  and  saturated  with  muriatic  acid,  produced  veructiuto^joi* 
45  grains  of  fused  muriate  of  potash,  which,  according  to  S^'wtiSrM. 
Rose*s  analysis,  would  contain  30  grains  of  potash  and  IS 
of  acid:  but,  as  only  ^  grains  of  the  metalloid  were  em- 

•  Ann.  4e  Chimie,  vol.  LXXIII,  p.  78.    Translated  from  Gehlen*t 
Journal  for  May,  ld08,  by  Mr.  Tassaert. 

ployed. 
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ployed,  xhert  was  an  incre8(.e  of  0*2,  which  rHVOiira  t1)e,apU 
tijon  of  the  alkitlis  being  metallic  oxides;  olherwi?-*  we  muit 
•uppoB^i  ibtt  thii  ii)crea»e  of  weight  muv^  suMy  from  the 

Itt  rnmbuttuin       Into  a  wetl  cluseii  liiule,  containing  four  oiitiees  of  lim^ 

leiidcica  lime-  ^a,er.  above  b»lf  ■>  grum   of  tiie  neUlloId  in  severul   gloi. 

riiinBF^bt*     hL,le..a»jmrodured.      l  he   co^bu^lion    was   ^ffect.;^  very 

b'j  10  rarban    ipecdtly,  and  the  water  ivag  rcoiiered  vi'tj-  turbid  evrry  time 

he"ng  oiL*^     the  «lobul«  sunk   down,  «>   Curaud«u    hud   uhtervH.      It 

rni^ht  be  presoiiied  therefore,  ttiut  the  nietallLiid  cfptuiiied 

carbon;  but,  an  it  is  very  difEcult  to  M'jMrate  all  the  itd-0 

herine  oil,  it  may  ttill  he  supposed,  thai  the  carbonic  acid 

Th«  mmbus-    cume   ftoru   tliis   oil.      I   thought    I    siiuttfH   oblain  iL^DCh 

nannrih         njoro  certein   result,  by   convetiinf;   lh>i  metalloid  rant  an 

fMU  anialgHii)  ttlth  morCur}',  and  tbus  itniiiersin);  it  in   llme- 

vateri  which  would  prevent  tlie  coinbusiiou  of  Ihe  oil.     In 

*       this  proceas  the  evolution  of  i^hs  was  very  brillc,  without  the 

water  becoming  turbid  ;  but  the  g«»  gradunlly  ceased  to  be 

^^  tvolvedi  und  the  surfuce  of  the  am^il^ain  became  covered 

^r  Kith  a  light  gray  pellicle,  which  rendered  the  fluid  turbid 

Wf^  and  s^nyi  hut  not  milky.     A  few  drop*  of  nitric  acid  did 

quired  a  metallic  taste.     1  poured  distilled  water  oa  Ihe  re- 
'  miiiniDg  amalgBID,  and   the  evolution   of   gas   commenced 

anew  with  a  great  deal  of  energy;  but  no  pellicle  was 
formed,  uud  the  liquid  did  not  become  turbid.  Thii)  result 
piay  be  e:fp!iiined  on  tht:  supposition,  that  the  contact  of 
liniewater  favours  iu  some  degree  the  oxidation  of  the  mer- 
pury ;  though  it  i:j  not  easy  to  soy  why  this  t^hould  take 
'  place,  as  it  doira  not  «ri>h  distilled  water,  aud  accordingly  no 
pellicle  is  formed.  Aa  no  trace  of  carbonate  of  lime  ap- 
pears, it  may  be  conclnded,  that  the  metalloid  contains  no 
carbon ;  but  it  would  be  well  to  confirm  this  by  ftesh  enpe- 

tnilfain  iti/.      On  triturating  tine  part  of  metalloid  of  potash  with  thirty 

ft^Tip"*.of"'"'^'"7  in  <!  porcelain  mortar,  a  pretty  ductile  amal- 

Hon  of  mer-      gftm  was  formed,  resembling  amalgam  of  tin  :   but  with  ten 

W*!*  or  twenty   parts  of  mercury  a  gray  pulverulent  substance 

only  was  obtained,  which  assumed  a  metallic  brilliancy  by 

pressure.     Ou  continuing  to  bray  this  substance,  it  became 

moist, 
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OioSill,  tinned  at  len^h  an  alkaline  liquid,  and  the  mereiiry 

became  fluid.     The  tepdency  of  this  amalgam  to  combine  fthatattrat^ 

with  other  metals  is  snrprisinc^,  it  combines  even  with  iron  ^***^^J2_u 

at  the  instant  of  contact,  and   extends  on  its  surface ;  but 

after  some  time  the  metalloid  returns  to  the  state  of  potash, 

aocl  the  mercury  separates  from  the  iron. 

Twenty-five  grains  of  the  metalloid  of  potash  beipg  heat*  Potastiam 

ed  reJ  hot  in  a  narrow-mouthed  vessel,   the  small  globules  ^*■^*^  '•**  M 

,.,,..  ">*  narrow 

uuited  into  larger,  which  had  a  bright  metallic  lustre,  that  moutfaedTct-  ' 

waa  a  ineaA  between  that  of  tin  and  that  of  silver,  and  were  ^» 

very  fluid,  *On  cooling  they  assumed  the  appearance  of  a 

hard  amalgam  of  tin.    lu  the  opeu  air  they  became  covered  tndaAerwari 

at  first  with  a  gray  coat,  which  became  blue  iu  a  greater  •*?'*•*'**  ***• 
c  acuonofaiiw 

heat,  and  the  blue  colour  of  which  grew  much  deeper, 
when  the  gray  pellicle  was  removed  from  the  melted  matter. 
On  heating  it  more  strongly  ull  the  colour  disappeared,  and  and  of  heat, 
the  whole  assuirted  a  silver  whiteness,  with  a  metallic  lustre, 
which  l>ecame  gniy  on  cooling.  A  little  of  the  fused  mat- 
ter, being  brought  into  contact  with  the  air,  took  fire,  and 
gave  out  a  white  vapour,  not  alkaline,  which  deserves  exa« 
inioatioo.  On  heating  it  to  a  cherr}'  red,  a  liquid  matter 
waa  produced  of  a  yellow  brown  colour,  and  destitute  of 
metallic  lustre,  which  gradually  became  of  a  blue  green, 
and  comported  itself  as  a  siliceuus  compound  that  attracted 
moisture  from  the  air.  Potash  therefore  was  formed  with* 
out  previous  inflammation,  and  the  metalloid  of  potash  had 
attacked  the  glass,  agreeably  to  the  experiments  of  Mr. 
Davy. 

Some  time  ago  1  treated  tdkaline  matter,  from   which  I  potastiuni.  oV 

had  failed  to  obtain  inetalloid,  with  linseed  oil,  according  taioed  by 

_  ,      ,  »      ri     •  L*     ^    I  'x  -.  means  of  Im- 

to  Curaudau  s  process*,    llaving  subjected  it  to  a  very  vio-  ^^^  ^^jj^ 

lent  heat,  I  could  obtain  no  fluid  metalloid  in  the  receiver; 

but  iu  the  neck  of  the  retort   i  found  a  portion  in  clots, 

mixed    with    caibonac-cous    mutter,    weighing    about    two 

drachms.     '  n  heating  it,  and  straining  it  through  a  rag 

under  heated  pv'troleum,  1  obtained  half  a  drac!im  of  liquid 

nietalloid. 

The  residuum  still  comported  itself  like  the  pure  metal- 

*  See  Joumal|  vol.  XXIV,  p.  38. 

loid 


eit    Tlt&  HVTALS   or  THK  ILlASS 

lOtd  with-WBttT,  merciiry,  and  oilier  &ubiUnce».    Tbe  roall/ 
otallei,  from  which  the  metalloid  had  bt^eii  separated,  ap- 
,ieart;d  to  mn  a  drlonaliiic  {lyrophoric  product  ora  peculiar 
;^  ,    nuture.     It  had  ihe  follo»i»|{  propertiea.      Its  colour  varied 

from  deep  bkck  to  browniEh  block,  aad  hlnck  blue.    It  bad   J 
a  greater  or  lc»  degrt^c  of  cohesion,  a  piilveruli^nt  contist-    | 
ency,  but  requiring  the  stroke  of  a  pMile  to  reduce  it  to 
powder.     The  fiolverulent  pari  inflamed  with  noiae  an  the    , 
rotitucl  of  air  ;   hut  the   large   \nevei  did  not  take  fire,   lill 
they  had  remained  exposed  to  the  air  iome  tiroe.    They  in- 
flame more  quickly  whva  mutbture  i«  near.    On  triturating, 
striking,  or  pounding  this  matter  with  a  M>lid  body,  it  d«< 
tonates  with   more  or  leM  noise,  with  flanie,  .^nd   with  dik- 
peruon  uF  the  uiattc-r  when  the  pieces  are  large.     The  noise 
resembled  loml  i^nwks  of  a  whip.     1  have  even  observed, 
that  this  dcL-onipoBiiion  of  the  metalloid  with  noise  take* 
place  sooietimei  under  water,  and  occasions  a  violent  com- 
rr»uk  »c-  motion  in  it.    Tliis  detonating  product  wus  near  occosiuning 
>*•  lue  ai  di^astrouB  an  accident,  as  the  inetaltoid  did  Mr.  Gay- 

Lussac ;  for,  in  attempting  to  get  all  the  matter  out  ol  the 
uecL  of  the  retort  with  a  shurp-poinlKd  iron  wire,  a  portion 
delonatt^cl  nith  a  great  de>d  of  iioiiit',  and  ulniott  all  the 
burning  matter  flew  by  ray  face.  It  is  obvioua  therefore, 
that  we  caunot  be  loo  cautious  in  operating  on  this  sub- 

ni  it  giot-  On  auother  occasion  I  observed  a  very  violent  action  from 
n<ootl  gog,^  coally  matter  filled  with  metalloid.  I  poured  about 
a  drachm  into  an  ounce  of  rectified  oil  of  turpentine,  and 
immediately  perceived  a  very  strong  ebullition  of  the  oil, 
part  of  which  was  volatilized  in  smoke.  What  remained  had 
ulmoct  entirely  lo*t  iti  amell,  but  had  acquired  a  striking 
smell  of  solution  of  camphor  in  oil  of  turpentiue,  yet  I 
could  not  by  any  means  discover  the  presence  of  camphor. 

latlit  '"^  minlurr  of  mlpbMtc  ofpotasli  and  vegetable  cboccoil,  id  alir^e 

Ue.  iHtiportion,  prodnccb  ■  Biroilar  eSect.     Cflltl-DeKHlils. 
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fartktr  Obstrvatmns  and  Experimenlt  on  Oximvrialic  Add, 
hf  J.  Mgukay,  Lecturer  vn  Chemislty,  Ediabargb. 

To  Mr.  NICHOLSON. 
SIR, 

JLK  m  forinrr  com  muni  cat  ion  I  had  given  an  account  af 
MOir  esprrfments,  which  I  rei;urd<'d  at  «ubversive  of  Mr. 
Daw'i  htrly  proposed  h)potlie>i»  on  the  usture  of  muriatic 
and  oximiirtBtic  acidn.  Of  these  some  of  the  r«ull8  vrtK  Rault  of  tha 
cmllcd  isqueKlion  by  that  ireutlemun,  purticulariy  (hut  in  J^tion  of  ear- 
«Uch  cvrbonic  oxide,  hidrugen,  und  <)>:iinuriutic  acid  gasa^s  hidrogcn,  and 
wet»  aabJKted  to  muttiul  sction,  ciihcr  at  u  low  teiupeni-  "V™""" 
tore  or  by  delonation.  The  produdiou  of  cnrbonic  add  in  '  ' 
tbU  cxperineut  he  ap|>eareH  to  have  considered  m  arising 
from  the  o[ier:ition  of  the  water  Introduced  wilh  the  view  of 
cscminiiig  the  product;  he  employed  tliifrelnre  dry  uremo* 
niat-ul  ga>i  and  with  this  varUtioii  he  stHled,  thut  there  is 
fODVcrsiun  of  carbonic  oxide  into  curhonic  ucid.   Though 

ificd,  thut  there  \i  htlle  probability  in  the  Kuppucition  of 
(idluy  from  this  tource,  1  thought  it  ri^ht  to  repeat 

CKfierimetll  *a  as   (o  nclude   it<  operation,  and  having 

4y  done  «o,  I  beg  leui'e  to  communicBte  ihe  result. 
may  pr«*ioD*Iy  remtirk,  that  I  hud  objected  to  the  im-  |^,  Dan' 

(ret  inannt^r  in  which  Mr,  Duvv's  exncrinient  was  exe-  p^finioitj 
■  .     1      -'      1  1  .-  'Ik  tubjet 

M  i  no  atiempt  apparently  huving  been  mode  to  di&cover 

krbonic  acid  were  formed,  but  its  nonforiiiation  having 
B  inferred  merely  from  the  residual  gus  burning  with 
tame  coloured  flame  as  carbonii;  oxide.  This  has  tiuce 
n  attended  to,  and  ihe  experiineut  performed  with  a 
K  itrict  t-xamin&tion  of  the  reiiult.  An  account  !■  given 
Mr.  J.  Davy  iu  hia  last  communication  of  this  repetition 
tbe  cKpirimenl.  A  mixture  of  10  measures  of  carbonic 
Ir,  4  measures  of  hidmgen,  and'  I^'(j  nieasur(.t  of  oxi- 
iatic  acid  gas  contaminated  with  3  of  common  air,  was 
Imed  by  the  electric  spark  ;  the  residual  air  being  deto- 
d  with  oxigen  was  found  to  contain  S  menbureH  only  of 
ionic  tttide ;  ?  measurei  of  this  gas  therefore  had  tlifr- 
Bppeared 


tacp^^H 


•ppfftreH,  and  it  appeAte  (o  be  aHmifled  iu  the  itatement  ^ 
thv  exfieriinEnt  had  been  convened  iuto  carbonic  acid,  u 
indeed  do  other  coiR'Iiisioii  lould  be  clt«>Mi.  But  this  M 
ascribed  to  ihe  actioa  of  the  common  iiir,  or  of  luoii-ture  ib 
the  gusset;  and  it  is  inferred,  that,  when  the  anion  of  thete 
ill  luken  iatu  ut'oriunt,  "  no  ffSillt  iiinrs  euti^facturily  cou>< 
"  cIuMve  thai  wo  carbdnic  nCid  was  iVuied  coald  pv  tot-. 
'*  jicrted."  . 

p^acpd  ur.       It  is  HI  iPEut  MUhlif>hed.  that  in  this  es|teriii)i'i>t,  vrbn 
tanicac^,       the   rtniilts  are  «ijbiiiilteil  to   ai'CurBle   fxiiiuiitftion    [ent#< 
with  the  )ir  ecu  It  I  inn,  wliicli  Mr.  Djvf  direiDii  m  enKuiiuli  «f 
subElitiiliDg  apiiitoiiin  fur  water},  there  is  n  CDUvt'mioii  of 
carbonic  oxide  luto  citrhuiuc  acid.     The  Jiitl  Uteiefore  i« 
udtaittei^,  nhicii  I  h«d  awtrledt  and  which  hud  l>ee»  Wfate 
noisiiUbcio-    denied.     The  mtppanltliiai  by  which  it  iti  m>*i  attwiuptet)  tft 
^jr  itcDilDied  ^  accounted  ''or  f  reg«id  ao  iiiwatislitrtorj-,  no  proof  being 
given,  trither  thnt  the   ciiusee  assumed  did  ogierele,  or  tterv 
Bdctjttiitcto  the  proJiictioii  of  iht  etiVct.     >Vilh  rvj^ard  tft 
■p  the  lappoted  opemtioii  of  the  atmospheric  air  min^l^d  with 

H  iheaximuriutic  |pi9,  it  i^  not  probable,  that,  diluted  ait  it 

inu>I  be  by  the  lar^e  iiUemii\tuTe  of  elualic  fluid,  its  oxlr 
jrvn  would  coiiibi.,e  »ilh  the  carU.nie  oxide  in  the  feeble 
iuflunmiition,  which  from  the  small  portioo  of  iiidrogeo 
employed  would  lake  plare  in  the  experiment.  Aiul  evea 
if  it  had  combined,  the  quantity  of  it  was  not  -sufficient  to 
have  converted  into  carbonic  acid  hulf  the  qu^utity  of  car- 
bonic oxide  which  disappeared.  With  regard  to  the  tufk- 
posed  effect  fTona  tnnigture,  as  the  cniboiiic  oxide  and  hidn>? 
^«n  gibses  were  previously  dried,  it  can  itcarccly  be  asauioetl 
lo  httre  been  present  to  the  extent  which  it  .is  necessary  tf' 
buppo^,  all««iii;(  even  thut  it  could  operate  in  the  iiior 
cieiitary  action  from  the  detonation.  And  if  there  weM 
gronnds  for  supposing,  that  these  ciicumstiioces  were  of 
any  impottaiice  ill  producing  tlie  result,  why  were  they  al> 
'  lowed  10  optrate  ?  It  is  easy  to  obtain  oxiinurialic  gas  with- 
out SOI  b  an  intermixture  of  common  uir  as  2  measures  ,  ia 
14;  it  can  also  be  dried  by  submitiing  it  to  the  action  of 
(ubstance:!  which  abstruct  water.  When  they  could  tbo^ 
)iav<  bcren  excluded,  the  only  reason  that  could  justify  ihia 
adtuisiion  was  the  belief,  that  their  influence  was  ;o  unin)^ 
portsnt 
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portent  that  it  might  he  disregarded.  Bot  to  admit  them, 
and  at  the  aome  time  to  assume  that  their  operation  had 
given  rise  to  the  result,  the  possibility  of  obtaining  which 
bdependent  of 'such  circumstances  is  the  very  question  at 
iisue»  appears  to  be  makicg  by  choice  an  ambiguous  in* 
itead  of  a  dec'iMve  experiment.  I  am  satisfied  however, 
that  these  circumstances  had  no  important  effect.  And 
when  we  have'  the  actual  formation  of  carbonic  acid,  and 
snly  such  modes  of  accounting  for  it  to  avoid  the  con* 
dosion,  that  oxigen  is  communicated  from  oximuriatic  acid, 
I  cannot  but  regard  the  result  as  being  in  conformity  with 
that  which  I  have  always  stated  to  be  obtained. 

One  other  observation  with  regard  to  this  experiment  I  TheproporUoa 
ind  it  neccsMry  to  make.  In -employing  hidrogen  gas  to  2[  ***^"^^^  Jl* 
promote  the  action  of  oximunatic  acid  on  carc>onic  oxide, 
the  proportion  I  used  was  equal  volumes  of  the  hidrogen 
tnd  carbonic  oxide,  unci  in  the  repetition  of  the  experiment 
with  the  view  of  ascertHining  if  the  result  [  hod  stated  were 
accurate  it  was  to  be  expected,  that  the  same  proportion 
woald  bare  been  observed.  .  Mr.  Davy  in  his  former  expe- 
nment  used  the  proportion  of  8  parts  of  hidrogen  to  10  of 
carbonic  oxide,  a  deviaiion  of  no  great  importance,  and  of 
which  therefore  I  did  not  think  it  necessary  to  take  notice. 
Bot  he  has  now  employed  the  proportion  of  only  4  mea- 
sures of  hidrogen  to  10  of  carbonic  oxide,  1  Ivnow  not  what 
may  have  been  the  reason  for  this  change  of  proportion, 
but  it  is  obvious  what  effect  is  to  be  expected  from  it.  I 
had  foond,  that  dry  carbonic  oxide  gas,  and  oximuriatic 
acid  gas,  do  not  act  on  each  other;  and  I  had  affirmed,  that 
they  do  act,  and  that  there  i^  a  production)  of  carbonic  acid, 
when  a  portion  of  hidrogen  is  added.  According  to  the  view 
with  which  that  hidrogen  was  added,  that  of  affording  a 
certain  portion  of  water  neccssory  to  the  constitution  of 
muriatic  acid  gas,  the  larger  the  quantity  used,  the  con. 
version  of  carbonic  oxide  into  carbonic  acid  by  the  oximu- 
riatic acid  might  be  expected  to  be  more  complete.  Mr. 
Davy  repeats  the  experiment  with  the  view  of  disproving 
the  result  I  had  affirmed  to  be  obtained  ;  but  he  reduces  the 
proportion  of  hidrogen  more  than  one  half;  and  from  not 
•tiding  to  the  effect  of  it,  he  withdraws  as  far  at  possible 

the 
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troG^  arlMfi^  from  the  actioo  of  the  ozlmnriatic  acid  ^ 
the  ammonia.  When  mixed  with  atmospberir  air  and 
kindled,  it  burned  not  with  the  blue  laroheot  flame  of  car* 
bonic  oxide,  but  with  the  quick  flume  of  bidrogen,  aud  af« 
forded  by  itH  combustion  only  a  small  quantity  of  carbooic 
acid.  Thi-«  residue  of  inflammable  gfl8«  while  there  also  re« 
uiaiiit*d  H  hdhU  excess  of  oxirouriatic  acid,  is  probably  to  be 
ascribed  to  imperfect  exposure  to  light. 
The  slow  acy  jn  perfurminc;  these  experiments  I  preferred  the  method 
lo  detonation    ^f  submitting  the  ga^ses  to  slow  mutual  ad  ion  at  natural 

temperatures  to  that  of  promotini^  it  by  detonatioD»  both  asi;if^ 
capable  of  being  conducted  with  more  accuracy,  and  in.' 
itsielf  more  conclubive*  In  the  mode  by  detonation  it'll 
npcps»ury  to  operate  over  quickisilver,  and  from  the  action 
of  the  oxiinnriatic  ucid  on  the  quicksilver  it  is  rooreflilBcult 
to  ohs(-r\e  the  phenomena  of  the  experiment,  and  to  esti- 
mate th<'  results.  In  the  slow  action  this  may  be  avoided. 
We  fHrther  avoid  any  fallacy  which  may  be  bupposed  to 
arise  from  the  lii^h  temperuture  iu  favouring  the  decompo- 
sition of  any  wattr  that  may  he  present.  And  the  mutual 
action,  from  its  coiJiiiuance,  anp«fart»  to  be  more  complete. 
I  c'oiifirinrd  howi  ver  the  preccMliiitr  r«•^ults  to  a  certain  ex- 
butihcUittrr  ^^^^f^  ],y  perlorijiiii-j  ihc  «r\;)iMii:i«.iit  bv  dflonarion,  the  test 
results.  ^**  nmru'.te  ot   lr.iryti'*»  iiiMicatin*;   the  presence  ot  cailmnic 

arid  in  llie  aolutioa  foiiiitd  liy  t!it;  latroduclion  of  water  after 
the  amnionic, 

F.Kp*»TLnents         jMr.  J.    [)avy  in  1::  -  til'*!  r<  p's  to  ir.y  nbsfM'vrtions  on  this 

of  Mr,  Cruick-       1  •     .*    .    «    ,^    .1    «  1       i      1  .     >  r  /'      ■    1    i.      1  » 

shanks  snljjcct  stKleci,  tntit  lie  h'.  I  v<j,f..»t.  <;  ^',llJ^•  df  Cruickshauk  s 

experiments^  t'^:\  tho  ]>«'(M!netifin  <it  'M  i».'.'i;-.'r.r:''i  by  tlie  action 
of  o\iiiniriiitic  ai  ui    on    tiie  c;:rli'.i;<-'i.<  .1  Iil.iiojreri  iras^cy. 
M  hcji  til'.:  uxpi.T'.iiiint  is  nia{K'  r.v.'.T  v.arcr,  soiue  ambiguity 
ii.;iy   l»e  j^npi'u-rd   to  ari>e  1*if>.'^    i'.s   i;i:.'i:j-nee.     But  even 
vlie'i  it  is  excluded,  11  pdr'io  1  o!  <*;i'ljfi'.ie  ncid  oiig^it  to  he 
forrnrd  t'om  tiie  ai.;«'ijrv  «;t  llu*  JiiuP'*  ei;  ^inlilar  to  that  in 
the  [^reei'dihj;::  frxiit'.inu.nts :  jn.il  1  diil  iiol  make   tlie  expe- 
riment  tn  :«fcei;aiii  tlir,  only  from  tlie  unecrlainty  with  re- 
^arO  Vi  li.e  ex.c^tence  of  oxii^t?n  in  fhe  eoiuposition   of  these 
gasi'v,  wliiclijir  ^'ail'oi/u:  :ui«i  \v»^re  fornicd,  it  nii;^ht  be  con- 
lepeatcd  bf       tended  tontiibntcd  to  its  fornj-jlion.      Mr.  J.  Davy  however 
Mr.  Datv.        coiibideiin^j  this  bourccof  fallaey  as  of  little  importance,  per- 
formed 
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aiei  the  cxfwrimeist,  lexcludio^  water,  nnd  stated,  ihat  Mc.  1 
"ocrer  obtained  ciirlwiiic  aci<i  ga*,  l)>ougii  osimariatic 
t'w  gK>t  excess  wai  etaptoycd."      I   ullutted  brieQy   in 
i:  nply  ta  the  Bourqe  of  crrour  whence  tl>i:<  observation  1 
cinNi  haA  mrts«a,  and  1  non  find  my  conjecture  tv  have 
n  jsit.      I  had  found  iu  tliecuseof  the  productioD  °f  <^8r-^"" 
Uid  fruin    ilie   mittiiul  action  or  oximunaiic   acid, 
i4f<>smt  And  rartioaiv  Dxidef  ihut  no  miikiness  is  appareut 
k  the   Ijrat  ut  «vi!U  the  •e«ai>d  transmission  of  tbe   ^u 
pugh  Vtme  wnter,  the  aniall  portiou  of  rcmnining  monatic 
acid  pri^Teiitiiig  iht  foioiHtiaii  of  carbonate  of 
^d  no  doabt  that  tliis  had  ap«»tt:d  in  Mr.  Davy's 
,  tspecially    as   he  l<td  atres*  on  the  very  ar- 
which  would  ^re  riso  to  it,  the  ^reat  excess  of 
C  acid  employed  ;  and  1  hare  found,   that   this  it 
One  measure  of  carburetted    hidrogen  gas  ob- 
ined  by  passing  wattiry  vaptiur  over  ignited  charcoal,  freed  Theatperi- 
B  any  intermixlure  of  rarbonic  aetd  by  careful  ugitatiun  ™(V^ 
i>.^{tie  wnler,  and  aHerward   dried,  whs  mixed   with  a 
'  a  hull' of  ox i muriatic  acid  gaa  passed  over  dry 
e  <if  liiitSi  the  mixture  wasinflamed  over  dry  quick- 
IJbf  llie  electric  tpark  ;  the  retuluai  gus  was  transmitted 
jtlhrauj^h  water,  aad  aftecwuriJ  throtigh  lime  water;  no 
BlkiarH  ^"^  apparent  in  the  latter  on  the   fir»t  or  second  ai 
wmiwoDi  but  on  the  third  the  aurfuce  became  milky,  °' 
t  whole  became  tu  rlid  on  agitation,  and  this  was  repented 
r  three  subsequent  transmissions.     The  production 
.«r carbonic  acid  was  therefore  not  in  the  least  doubtful*. 


rFiidual  gt»  in  lliiit  c)iperinir«t  burned  wiih  Ihe  blqr  tamtMM  Rciidutl  |i 
urbonic  (nii]«,  and  gtiTc  Carbunii;  acid  to  ill  ci>Dib<i)lii>ti-      If 
kiaiid  to  be  carbonic  oxiJc,  it  vrvaU  proic,  on  Ibe  suppaiitign 

ga  from  bumiil  charcual  after  cafcftil  wa.'.hiDf  wilb  wxtfr  b 
RnBpound  of  carbon  and  bidroffn,  that  sttUmateoxigea  bud 
nioiODicaied  tntn  Ibe  oxjniuriatic  acid,  ibnn  had  gone  to  the 
II  ut  ihr  civboni^  acid  ;  ur,  iftbis  wcrv  doi  admitted,  ibe  re- 
ild  lbru«  siiinc  light  on  Ibe  diiip«(«d  qnntion  irilh  rrgcrd  to 
F  naiuid  Ibe  cirbureited  bidio^n  ;>«•«>,  wbethir  oii^a  ex> 
llicir  M))p'>Ali>a  i  oa  it  would  iCDdrr  proh^Ie  Ihe  opinion, 
>  S^pt  leaft  ■■  a  tcrDory  campoimd  of  CnrboD,  liiilriigen,  and 
to  the  opiDioo,  that  il  it  ■.  bioatf  cunpouDd  of 

lO  bidrogeo. 

XXIX.— JutT,  1911.  0  Tha 


osifcB,  in  opposittmi  t> 


^^|Urboa 

I. 


AH  tht  naXu      The  r«ull»  of  >ll  the»e  (xperimcnU  tkmi  inrtMdjj 

ncDt.  of  fallacy  BuppoRtrd  to  exjtt  liaiv  fcei-it  Tnund  to  liarc   r 

effect ;  ud  the  more  accoritely  the  resiitts  liave  b^en  *■« 
mined,  the  mere  strict  hei  been  the  coineidmee  with  tfist^ 
itutcment.  In  all  of  then  ctrbonk  erid  has  beef)  nond  ti 
fce  formetl,  and  MeMTn.  Davy«  e^prared  not  to  hB«  ob 
tained  it  in  their  cspcrimentB.  bcni»e  t^  did  not  look  fot^ 
^  witti  lufficient  dfV^i  M  were  not  soffiriently  av  aie  of  tiic^ 
riillBdn.by  which  ita  j^roduction  might  be  concealed.  M 

On  the  other  tofiicB  of  this  dtficnsHioti  I  ara  pl«wn1  toB 
4nd,  that  It  is  not  nfCeiMiry  for  me  to  enlargel  as,  wit$3 
ngtrd  to  lhoae*if«Dy  imttortonce,  Hlr.  J.  Davy  hat  in  fcli^, 
lasi  coniniuni'^tion  eitber  attempted  ao reply  tAmy  obtervii*  , 
tionsonhia  for(J|'rf(ileiOPiit».or  the  reply  )■,  in  generalwch,  1 
that,  with  afcv*  fflmnrlf,  I  witliii||^>eave  thedecision  tothe  ] 
jodgment  of  those,  wfao  Imve  gtvAi'Sttentioii  lo  theses*  1 
lion.  ■ 

IteiMrk  on  He  still  for  exanrple  prflfi-5Ka  to  mBititain,  tiiut  the    pr<^^ 

'Sr*M*"""'  P"^^*'""  "  "luriaticacid  gits  U  a  tompound  of  oifmurialic  1 
iHij'nait-  acid  and  hidrogen^ianot  OTinftTence  from  the  fac(j  thntj 
"*"*'•  P"*  this  gas  is  obtained  frtfm  thenintunl  action  of  tPie^e  twO  '"fa 
itances,  but  is  the  expression  of  the  fact  itself:  lUui  becBail  ^ 
they  are  the  only  substances  concerned  in  llie  eitperiment*  , 
M  and  it  is  equal  in  weight  to  th?  weij^ht  of  iRlif 'employed,    ' 

"  muriatic  acid  gaa  is   not   iufcrred,   but    immediately  per^ 
ceived  to  he's  compound  of  oximurintic  gaa  and  liidrageiiw 
and  that  all  the  other  cases  are  aoalogous."     His  brother'* 
'^feirs  therefore  he  contends  «ntel  hypolheiical ;  and,  if  t 
,  •S/miv  proving  them  such,  f'lail'',  hL-  adds,  altogellipr.     i 

coffitss   I  have   felt  suri)riscd,  ihnt    this   ground  of  defence 
ever  hua  bei-n  assumed,  and  that  Mr.  ».  Djvy  shot 
remarkM,  that  I  hiTe  mislaktn  his  views  in  suj>posiiig  tl 
to  be  hypothetical,  adding,  tliut  "bcinerely  stated  j^~ 
had  seen,  end  ffhat  he  had  found."      And  altliougnj 
Davy  ndght  at  first  have  adopted  then:  sentiments,  I  Iiud 
iio[>ed,    that  the  observations  in   ifty   larmer  paper  would  . 
have  convinced  him,  that  this  vieir  ten  a  hasty  oue,  that^ 
thcBc  pretensions  were  too  high,  and  that  the  subject  jplplit 
WprcBcnied  undera  vwj'  different  nspeci.     If  1  hove  failed 
■0  *•;    .  .  .  »•    'in 
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f  h^ag  mors  succeuful  bj  107  Rnark  on 

W'indwd  uo  desire  to  add  illo*-  JhirMr"'™' 

appniT>  to  me  too  obvious  to  bear  a  1 

I  shall  only  present  ihe  subject  aad«  t*^,^,^ 

;  aod  beg  10  remiod  him,  that  tlir —  — 

propoailion  beiri;^  oiilLldin  questl 
■litgBpre»*ed  oftheaccuracyof  theexperioient 
— 'in  a  kufiicient  proQ^,  ttugiit  is  uoC  a  umple 
e  fiicti  as  b««iid  bia  brother  Buppote,  but  na 
[^fi'Oin  the  fact.  I  should  not  juvulve  royi^lf  in  tlic 
If  rather  ii  the  palpuUe  contmdictKia  of  denjr* 
Wrialic  acid  gas  is  ti^laintd  from  the  mutuiil 
mariatic  acid  aiid  hidrogen.  and  ii  the  oulf 
^ntft  at  that  action,  whilf^fU^flot  call  in  quB»> 
kCMiracy  of  ttw  tatperiaienl  ofinkh  this  is  stated  ta 
;  though  Ifrc^noheiitatiouiii  denying  (aqually 
he  t-xjitriBtent)  that  oiurialic  wid  is  a  coot- 
timunalic  acid  and  hidrogen.  I  perceive  an  «• 
fence  between  lhe«  two  propositi 
{  th«  experiment  atjcurate)  ia  a  simple  expression 
ain  U^ft  ^^  ^^^  progress  of  the 
one  who  understands  the 
d  nill  call  it  in  qurstiou  ;  the  Other  U 
i  fact,  which  may  be  questioned,  and 
If  Mr.  Davy  however  can  perceive 
e  between  them,  he  a  n^\\t  io  maiataining,  that 
jeuuine  theory.  I  uu«t  I  need  not 
tdd,  to  avoid  misconcej^tioii,  that  I  have  admitteit,  ths^ 
utrre  our  iuducliuo  t<>  b^fMpcled  to  thii  fact,  thecoiicloa 
nott  drawn  by  Mr.  Duvy,  «»  it  is  the  mo:>t  direct,  would  be 
iTw  most  probable  one;  it  is  ooly  when  connected  with  the 
oiitc^  phenoineua  to  which  it  is  related,  that  it  becotSM 
l^Hibtful  1  jftbn  comes  in  contact  jrith  a  differeut 
Coi  whieli  nmy  be  drawn,  and  which  i a  relation  to 
Fthese  phenomena  has  in  its  turn  the  advutage  of 
being  move  tJitectU  inferred  ;  the  twn  are  to  be  compared 
in  their  wh^'sxteU  *"*!  the  oue  which  in  its  application  to 
all  the  pbcowBena  shall  appear  most  probable  is  La  be  pt^ 
kttA  It  is  altogether  a  limited  view,  to  look  only  to  tbt 
jienatent  of  the  production  of  muriatic  acid  gaa  from  the 
0  3  muiuKl 
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mutitftl   action  of  oxit^rialitr  ncii)   snj  hldrogen 
dt>v(  thtt  coucluBon  fnm  thtlAtpflPriieiii,  wc  luiist  p 
oimly   know  <*liU  is  tli«  ronstttution  of  mnnittir  ad'l 
,  gnd  wli«t  the  caiiBtitution  ot'oxtiaanniiciicidt  ait'  tfiv 
probabte  iafciences  with  Tpf^n\  to  ihw*' 
coudnii'in  time  ougll^  U.  be  drawn.     IT  liv-re  i»  ftasbfi 
believe,  that  the  t'onntriathc  real  at-id,  aod  that  th«  taEtei  ~ 
-b  a  simple  GubsUniWl^  may  be  iiilenefi,  that  niarialift^ 
BcitI  i^B  k  a  compooad  or  oxitnnriatic  add  and   liidi«g«B«  1 
But  irthiresrefacts  whence  it  Fan  beinrerred,  thnt  mt^iiBtift. 
kcid  gna  contaiiiB  wnter,   or  that   oKimAmtic  8ei(l^)Eftta»M' 
ftiiisen,  the  theory  oF  the  experiment  must  be  fpren  incolt>*1 
(britwly  to  these — tite  oxigeu  ur  the  onimOnntic  ncid   com- 'J 
biniiig  oilh  th^h>ftpKen.  »nd  frriiiing  wMer,  which  the.  | 
marrutic  nciil   h^KTs  combined  rfhk  h  in  the  ehistic  funa.     i 
*  ThLTCnre  fncts  from  which  AmmIm  the  m<M  tHreel  9ftA 
pni6o6/e  conclusions;  Mntl  ihe&e<*oncluMOi>»  iiFf  nvoide*  by 
teab  direct,  and  morecoinplii^iileil  and  hyi-otKetical  pMiilPp- 
tions.     And  il  is  OMwlij' an  errour  in   lo(>icii1  dSfllHtob  tfl 
,  Btippose,   that   stici/  uaumpttOiiH   ri.'qiuri.-  no    inif^nileiit 

proof,  but  a-e  estnbilsliei^fjtc^u-e  thiv  w»ulH   fulln.*  if  th«. 
inference  were  ndniitleiff  thnt  niuriuiicKHl  i«  a  cooipQund'   , 
of  oximuriatic  ncid  and  hidro<;en.  w    ^, 

Mo^ioliTiouj  .     To  some  of  the  cxiimples  which  I  h^  givn|  ilfH!itnitingr*i| 
coBtlusionnot  (|,p  jjeneral  proposition,  that  the  most  obviritis  coaeluMOB      | 
from  on  experiment  is  not  ainayg  the  just  oiip,  Mr.  J;  'Davy 
■has  Bt«Ud  some  objeetioiibi,  ivliicli  )H'rh^i|is  it  iit  liuperfluous 

«  notice;  for,  were  even  tb^jfaist rations  incorrect,   the 
oposiiion   itself' cannot  bfrVnBd,  hM  it  might  be  easily 
'     iHApoted  by  othft-  examples.     1  he  troth  ho'.i-yK-T  ;?,  that 
examples  I  hoyajtiver*  Wmain  in  full  *)!•■..■-     T- one  of 
I  intleed,  that  »Sm  the  produafefej*  -Iry  mmi.iic  of 
Vt»h,  no  oUti^ljh  haa  been  oliflEWi')'  rPt^artto.tbe 
Piulurticnof  xither,  that  of  meproduction  »f  e^mmny  coiahiaiUltg  fin* 
calomel.  fiatieutiS  Imd  oxide-«£,m«i«ij,  there  iBaj-  \n:  :is  h^  jiip- 

^kwea,  ai>roductiori  at>5-*<tf  <itatk,  (though  thia  renmina  to  be 
^rtfvea)  yet  still  the  most  direct  infer«l|fe  fttA^the  experi-  „ 
Tnent'is,  *1iat  ct4oniel  is  a  compound  of  the  oxfile  ai]d«cid-; 
^  it  inn  ihore !>im[>le'conclu9ion,  that  this  water  harfl)een, 
UeptinteA^S-M^hrttcid,  tfnn  that  it'  had  been  formed  by 
■•'•■■'^  «  -■  the 
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the  onlwof  the  oxide  con  bitting  wiih  hidrogen  Yrorif  kh€ 
MldLvlvhile  the  oxmoriutic  add  coinbiiies  with  the  metallic 
Miitifcljr  to  form  the  calontfl.  Mr.  Davy  tHfcms  to  doubt 
iudecd  if  culouel  caa  be  formed  d^  presenting  muriatie 
acid  to  oxide  lof  mercury.    If  the  metal  is  highly  oxidat«d» 

kJbfnpMliye  sttbU«[}ate>  it  has  long  beeu  known,  is  formed ;  but 
-iteiMRUftHy  fjjjjj^lIlM  calomel  is  the  product  of  the  mutual 
^af^lioBof 'i.^naticacid  aud  mercury  in  a 'low  state  of  oxi« 

riatioiu  'ff  f 

: :    I  bad  given  as  an  example  of  hypojthetical  assumption  in  Production  of 
Mr.  Da?y'»  system,  the  explaimtion  of  the  production  of  ®*»"^'*"*"c 
oxiqiunatic  acid  by  distilhng  mnnatic  acid  from  oxide  of  fi^^^^  ^^i,!  ^„^ 
mangaiiese ;  the  explanation  jrtfppo5ii/g-,  that  the  uxigen  of  oxide  ef  man. 
the  oxide  combines  with  the  hydrogen  of  the  acid  andyorini  ^^^^' 
water,  while  tbdoxi muriatic  acid  is  set  free.     To  this  Mr. 
J.    Davy  replies:  "Miy  M.  asserts,  that  Mr.  Davy  is  ob- 
liged to  suppostt  thatjvater  is  primiSiid  in  the  commou 
BBode  of  making  osinmriatic  gas  from  muriatic  acid   by 
means  of  the  black  oxide  of  manganese.     Mr.  Davy  has  as« 
certained  the  Jkci^  that  oxi muriatic  gas  and  water  are  pro* 
diHp^vben  black  oxide  of  manganese  is  heated  in  muriatic 
acid  gai.**     It  is  almost  superfluous  to  remark,  that  here  the 
.^    leading  term  in  the  proposition,  and  on  which  the  whole  dis- 
,^    cussion  resia»:ia  changed.     I  had  asserted,  that  Mr.  Davy 
ifei^'j|B obliged  tosuppose,  thatin  this  experiment  water  is/ori?ie(/: 
and  tM  Msertion  is  strictly  correct.     To  say,  that  Mr. 
•.Davy  has  ascertained  the  fact,  that  water  is  produced,  is 
■ajing  nothint;  to  the  point.     Theproduction  of  water  in  an 
experiment  is  not  its^/bri/ia/ion,  nor  is  it  a  proof  of  \t';  it  is 
as    probable   a  priori,  that  it  is  deposited,  as  that   it   is 
formed :  unless  thero-'li}bie  particular  evidence  indeed  for  the 
latter  conclusion,  the  former  is  to  he  preferred  as  more  sim- 
ple and  direct;  and  though  water  iu  pro<luced,  in  other 
wo^B  becomes  sensible^  when  mariatic  acid  gas  aftf  on 
hliilk  oxide  ff  JMmganese,  I    repeat,    that    Mr.    Davy 
*  )»=4i;|^iged  to  sdppiie  it  is  formed ;  and  ibat  he  has  no  other 
proof  of  its  formation  than  the  soppoi«ed  truth  of  his  hypo* 
thesis,  which  is  of  course  assuming  the  point  in  dispute. 

In  a  different  jMirt  of  his  reply  Mr.  J.  Davy,  from  not  at-  Djj,tinciion 
tending  to  this  distinction  between  the  production  of  water  beiwetn  pro- 

and 


198  V  OXNHPMTIG  ACID. 

duetionind      ^^j  AefenBfttion  of  water.  hM  luppowd,,  tbtt  141^  M- 
glected  its  agency  in  an  ezpeiimcDtf  wh«n  I  <^ly  ^^qgfMI^ 
the  most  direct  concluuoo,  and  the  one  most  strict^  ipffcL^ 
Jogous  to  that  whidi  wooUl  be  foraied  in  similar  cafteti»^ia  ba. 
drawn*    If  muriatic  acid  ^as  in  actiag  on  a  meta|&;  oxide 
diiapp^is.  forming  a  solid  product»^i1e  water  is 

duced,  the  most  obvious  and  direHffiE^Q|MP9f  PPj^. 
most  conformable  to  a  very  extenuvc  analogy  isyltlajil 
acid  has  combined  widiifio  oxide,  and  that  the  water 
been  previously  commiiea  with  theacid^  but  does  not 
into  the  new  combination*  If  nitric  acid  vapour,  of  sii 
ric  acid  vapour,  were  transmitted  over  a  metallic  oxide],  ^ 
similar  results ;  the  disappearance  of  theacidj  the  fomMtUopr* 
of  a  solid  product,  and  the  production  of  water;  thib  iitne 
very  conclusion  which  I  suppose  Mr.  J«  Da>j  would  consi« 
der  as  the  legitimate  oueS  and  it  i^ay  he  well  for  him  to 
c6nsider  a  little  faither  the  grounds  on  widra  he  violates 
.this  mode  of  induction,  in  refinBine  to  draw  k  umilar  coflr 

dusiou  with  regard  to  muriatic  acid.       . 

^  .  ■»■  .      .-     ■         ■ 

Hypothetical  I  had  given  some  examples  of  hypothetical  exp1anatioqj|^ 
explanation!  jn  ]vfr.  Davy*s  svsteia,  which  I  regarded  aa  roncli  more^ 
System.  ^^'  complicated  than  anJL^0>se  which  are^iven  in  (9S  oppo- 
j^ite  opinion*  Mr.  J.  T^iy  has  endeavoured  to  reader  them 
ir.ore  simple,  but  I  fear  with  little  success.  Dry  muriate  of 
potuhh  is  regarded  as  a  cora]>ound  of  oximuriutlc  acid  and 
potussium.  Oil  dissolving  it  in  water^  I  conceived,  that, 
in  conformity  to  the  system,  it  was  supposed  to  be  converted 
into  a  compound  of  muriatic  acid  and  potu.^h,  a  portion  ot* 
the  water  being  decom(>osed,  its  oxit^en  comniunicated  to 
the  potassium,  and  its  hidrogen  to  the  uximuriatic  acid: 
and  that  n<^ain  in  expel]in<^  the  water  from  this  solution, 
and  obtaining  the  dry  salt,  the  hidrogen  of  the  acid  and  the 
oxigen  of  the  potash  combine,  forming  water,  while  the  oxii 
muriatic  acid  and  the  potassium  enter  into  union.  In 
giving  these  as  the  explanations  which  are  conformable  to 
Mr.  Davy's  system^  I  believe  I  have  done  it  justice;  and 
thai,  though  sufficiently  hypothetical  and  cqmpliflated, 
they  are  the  most  probable  of  which  it  admits,  and  are  in 
conformity  to  his  own  statements  :  ••the  action  of  water  on 
these  compounds  which  have  been   usually  considered  as 

muriateSf 
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mariataiy'bri^  #y  muriatett  bnt  which  are  properly  combi- 
Bstiblii(^  ozimoriatic  scid  with  inflammable  basefi/'  bein^ 
iliSteil  to  be  exactly  that  which  I  have  described;  ozigen 
bein|^^.m|>pot«d  to  be  commtmicatcd  to  the  base*  and  hi- 
drof|eii.(o'tiie  oximunitic  acid.    Mr.  J.  Davy  rightly  re- 
irK^iikiiat  Aejore  coi|^Viel«m:  and  to  ayoid  them,  he  sa- 
^  '"i^ildf  %idi  reyb^kiog,  that  "  fused  mnriate  of  pot- 
compbttwl  of  osirauriatic  acid  and  potassium ;  and 
Clarion  of  nuriate  of  potash  ii  a  cdinpound  of  oximu- 
A^cidf  potassium,  o'.igeD»  aod  hidrogen.**      If  fused 
of  potash  is  a  compound  of  oximuhatic  acid  and 
isaium,  bow  caa  it  be  obtained  from  the  watery  solution 
by  uniting  potash  and  muriatic  acid»  by  the  evapo- 
tiou  of  the  water,  without  the^rery  changes  taking  place, 
which  I  have  staled  f    With  regard  to  the  changes  that  oc- 
cur on  dissolvpw  ik  in  water,  Mr.  Davy  gives  a  view  indeed 
■omawhat  diffna|f  ftwn  that  which  I  had  stated,  but  not 
aiich  la  tbe  advailtige  of  Mv'liypotheBis.    It  is  not  merely 
.     it  aecmaa  partion  of  water  that  is  decomposed  so  as  to  form 
r    muriatic  acid  and  potash ;  but  the  whole  water,  if  the  above 
/-statciMal  of  Mr.  Davy  with  r^pttnl  ^to  the  nature  of  this 
V-  aala^Uoratva  any  distinct  meaniDKi J^^i^mposed ;  and  the 
.  -  aoiutiooiaa  quaternary  conipounaiw  potassium,  oximuriatic 
acid,  oxigen,  and  hidrogeOf  in  which  neither  potash,  muri- 
dfm  acid,  nor  watfr  eidsti^  If jbit  is  simplifying  chemical 
^     theory,  and  rendering  it  lyre  probable,  we  have  hitherto 
much  mistaken  in  ottrnotions  of  simplicity  and  pro- 
ty.     I  know  not  if  Mr.  J.  Davy  is  prepar«Kl  to  extend 
'same  view  to  other  analogous  cases,  and  to  say  Tor  ex- 
.^  -ample,  that,  when  we  disMlve  sulphate  of  soda  in  water,  we 
form  a  compouidl  of  sodiym,  sulphur,  asigen,  and  hidro* 
*i^n.     It  is  needless  tp(  ttialyse  the  other  example  of  the 
C    mutual  action  of  nitrate  of  mercury  and  muriate  of  boda, 
as  the  same  remark*  nearly  apply  to  it. 

X  lid  itated  d|t  ftiit  of  charcoal  nat  being  acted  on  by  Nonaction  of 
amttliriatic  acid  as  presenting  an  aiiomaiy  in  Mr.  Davy*s  .c^onchaT- 
hypothesis;  fori  since  orimariatic  gas  is  held  to  be  a  prin-  co^* 
ciple  similar  to  oxigia  in  its  general  chemical  agencies,  it 
ought  like  ozigea  to  combine  with  charcoal,  and  still  more 
8O9  since  it  combines  with  al}  other  inflammable  and  me- 
tallic 
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tAllic  subttaneet.    Of  this- a  satisfactory  csphiiatiMi^^bay 
be  gireii  in  conformity  to  the  opioion*  that  oxinraii^lM^ 
acid -acts  on  itiflaroniables  by  impartiop^  oxif(eti;   irhWr 
it   remaios  an    taiomaly  in    the    opposite  opinieiwjL-  'fo 
this  the  reply  is  niide  by  Mr».  J.  Dmvy,  that  1  tccmvl 
consider  every  thinf^  anomalomt  that  is    nM 
for;   and    the   query  is,  added^  /"Can  Mr.  Me 
for  the  want  of  action  between   charcud  and 
and  between  the  metals  and  nitrogen  ?  andt  if  be  cai 
does   he  coQseqveotly  .ioonsider  these  fact»  aiiomi 
The  fallncy  of  this  reasoning  I  should  scarcely  hafiii«j 
posed  could  hare  escaped  observation.     The  anomaly 
rei^ard  to  churtoal  is  not  simply,  that  it  is  not  acted  « 
oximurJHtic  acid,  as  it  is  no|  acted  on  by  nitrogen;  but 
bein^  an  inflammable  sabstance»  and  every  other  inflaih^ 
fnable  being  aott.^  on  by  ozi muriatic  acid,  it  is  not.     In- 
flammable  substance^  are <not.  acted  on  by  nitrogen^  ate 
have  therefore  no  reason  toekpeet  any  action  to- bs  esMUVi' 
by  it  on  churcoal ;  while  there  is  reason  to .- aspect »  tkat 
charcoal,  in  common  with  other  iiiflamiuable  sobatancw^  j 
should  be  acted  on  by  oximuriHtic  acid  ;  in  the  ona  cattrS 
there  is  no  general  reauitt  to  whicli  an  e^ccf  f»tiou  occurs ;  in^ 
tlie  other  there  is^  and  there  it>  tht'ieiotr  an  anomaly.     Of    ' 
this  singularity   with   regard   to  charcoal,  the  explanation 
which  uKiy  he.  ^iven  in  conformity  to  the  coniinon   opinion 
i*«  BO  .satisfactory,  as  to  afford  even  a  prt^suinptive  proof  of 
tlie   trulfi    of   that    opinion,  the  fact   heini;  precisely  what 
mi^iit  be  expected  to  occur.     On  Mr,  Davy's  hypothesis  it 
is  confessecjiy  incapahle  of  bein<(  accounted  for, 

Kewpisob-  \^  iih  regard   to  the  new   jias,  which   Mr.  Davy  has  ob- 

served by  Mr.  ,  ,  ,  »•.*••*.••• 

Vdvy,  tferv't  n,  a  compound,  as  ho  regards  it,  ot  oxi muriatic  acid 

and  o:;igen,  I  have  little  to  say.  Without  speaking  lightlf- 
of  it,  as  Mr.  J.  Davy  imagines;  or  without  doubting*  that 
it  may  he  able  to  convert  carbonic  oxiile  into  caibonic  acid; 
I  may  simply  remark,  that  1  have  no  reason  to  believe*  that 
it  operated  in  my  hrst  experiments;  it  no  doubt  was  ex- 
cluded in  the  repetition  of  the  experiment  by  Mr.  H.Davy, 
in  i^hiel),  as  has  already  been  remarked,  carbonic  acid  is 
formed ;  and  I  have  farther  avoided  it  in  the  experiments 
statt'd  in  this  communication,  without  fiuding  any  differ- 

enco 


on  «si!tfijRrAnG  ACID*  fiOC 

tac^  4M  ftsnltfl.    The  diffieaities  which  Mr.  Davy  Kai 
MSf^poM  attend  tliecoannon  opinion  from  the  eoniparativ^ 
inactivity  of  thii  gas,  thougii  k  contains  more  oxigen  than 
Wimwrutic  acid»  and  which  he  imagines  will  probably  lead 
to^f'od^pt  the  new  idea,  that  oximariatic  gas  is  a  sim- 
.liody»"Bppear  to  me^no  weight.    The  powerful  ac- 
OKMoriattc  acid  doefe  not  depend  merely  on  th^ 
of  osigeA  it  conttins,  bnt  on  the  state  of  combina- 
of' -that  elemeuty  and  the  disposing  affinity  exerted 
^  ty  /At  iDoriatic  acid ;  and  I  can  easily  '•appose  the  quaii- 
*%nitgen  to  be  increased  without  any  augmentation,  or 
with  a  dimuiution  of  (tower.     It  will  be  time  enough 
!r  to  explain  this  to  Mr.  J,  Davy,  when  the  proper» 
.Ma'and  composition  of  this  aew  'compound  are  more  fully 
'detailed.       , 

1  have  now  giffcii  all  the  attenticm  to  this  controversy^ 
-sffaicb  It  nppean-to  me  to  claim ;  and  the  progress  of  it  has, 
i^tnistf  aliown  more  clearly,  that  the  common  opinion  <^ 
tiie  relation -liet ween  muriatic  nod  oxi muriatic  acids  is  still 
I  Ae  moBt  probable  one,  inferred  by  the  most  simple  and 
-^'direct  induction^  and   in  strict  conformity  with   the  es- 
W  tablislied  theory  of  acidity,  and  the  chemical  agencies  and 
^'^ponibinations  of  acids  ;  while  the  opinion  of  Mr.  Davy,  in- 
-  otead  of  bein<i^,  as  it  has  been  contended,  a  simple  expres- 
y^ion  of  facts,  is  an  hypoth'esis,  involving  absumptions  grutu- 
itous  and  complicated,  and  at  variance  with  extensive  and 
well  established  analogies.     The  experimental  proof  I  have        « 
faronght  forward,  and  which  1  coiibider  as  sufficiently  con- 
^   flrmed,  is  still  f:irther,  it  appears  to  me,  conclusive  in  sup- 
«j^  port  of  the  opinion  I  have  maintained.     I    regard   the  dis- 
cussion on  my  part  as  closed,  and  I  shall  Hot  be  disposed  to 
'  ?iMume  it,  unless  some  new  farts  or  arguments  are  adduced 
f  Efficiently  important  to  demand  consideration. 

I  am,  with  much  rospecl. 
Your  most  obedient  servant, 

Edinburgh,  June  the  'Jih.  J.  MURRAY. 

1811. 

P.  S.  Mr.  J.  Dav)',  in  a  comnf\ini cation  in  the  number  of  on  the  n». 

your  Journal  for  May,  has  stated  a  series  oi'  facts,  from  tureoftheme- 
'         ^  '  ,  •  .   talloidi. 

which 


•BKii^nov  or  4V  n*i> 

wliidi  he  lMr^««rv«l.  tl»t  thi  tfflniM't' WTUMmI^ 
with  retard  to  the  nature  of  potMli^  u  voftbnded.  'Be  , 
will  fa^T«  obemd,  thiit,  in  mf  w<^(riKl'|jiper/fsblialie^A 

theiiupplMncot-,fB  your  Inst  vidnint,  which  arcooipanM' 
that  number,  |-lMrMUkeii  notioi  of  thr  greater  n 
thvBefiicU;  Itodi  ^baX  I  had  given  tbtnn  due  KaaAA^n 
botii  in  conducting  tll«  additional  eKperimenU  of  wfaict 
bare  given  an  sccnunt,  ond  In  formin);  the  roncluiiaii*  1 
had  drairn.  It  ii  thcr^are  unueceisarj  for  ate  In  niakp  anj 
abBCrtatioDt  on  lAI  llnMuent*  in  their  |>rMent  foriu.  The 
m\uAt  aubJMA^  from'^'diActiltieg  nhidi  air»nd  it,  T  ffODatl 
dera>open  tiifli||therinvestiL;aiiaij.ttiaiii;fi  I  miiy  add,  tfnrt, 
without  pUcingMIr  undue  conBdencc  in  i»y  r.wi.  ^kflii^' 
mania,  I  do  not  citkider  th«ir  it^-aWs  as  invaliJaled  ;  iJSI, 
that  I  tlilt  rqprd  the  vim  I  Imvegiven  of  the  nature  of  the 
^etalloid*  as  tba  oue  Wblclr  !■  tain  prt^|||||kla)  nor  thall  P 
have  -any  h^ution  in  Aiga|lDV  in  the  iBdHMtiiratc  ^ 
•  «0D  of  the  ground*  on  wUlhl  ^Tttoth  ■'     **'     ^ 

=^  „  ^ti 


JJfscripiiou  of  fin,  itbutraud  by  Disieetions-     Bjf  MrJh  • 
Ashes  Ibbgtson. 

To  Mr.IJICHOLSON. 


JliT»ii|{en)fnt  A  ^^  "*"*  '"  g'*^  *  de»rri|ition  of  the  fir  tr^  of  (ilnntl^- 
df  the  ni  iiibe.  sf  idnm,  I  believe,  studied,  thou;,'h  well  warlhy  of  Httention, 
as  differinK  mort'lB  many  important  particulars  than  any 
natural  order  of  plants  I  am  acqunioted  »ith.  Though  •£[> 
doni  interfering  in  the  arrangements  of  botany,  I  havevetH 
tared  to  plucu  the  thujas  nith  the  cypreweB,  allotting  the 
cedar:)  to  tht  genera  they  upii^ur  >o  belong  to.  For  they 
(invt:  been  hitherto  placed  without  thf  least  regard  to  their 
flower  or  fruit ;  i-lse  could  the  wliite  cedar  b*  called  a  cedar, 
or  the  balm  of  gilead  lir  a  pine  i  I  ahall  divide  them  into 
three  sorts,  the  )>ine,  the  cypress,  and  the  cedar,  placing 
the  various  si'cciea  according  to  their  fructification. 

Firj 


llBflCJI1|]poV  or  TBI  KM.   ^  203 

|.      ISi^plliW^fyi^.  pt»pU  je  groeral  jy  hafbg  no  spird  Thqrluve  «• 
r'%ii»;   for  m^  vendi  fve  absolutely  only  to  \^  found '^^'^ 
'   where  the  isfifjn  require  torniug,  and  not  when  so  favtisoed 

«n  th«jnwiD  steuiy  at  to1i^^|||capabIe  of  chfjiging  their  po- 
i  ^on:  ||^iir](WK<^>>MlN»t.i|iighthave  tyf^KiMxpepted,  since 

HN^  ^'^WP  ^  bBl^>>  AM^'^'-  ^  n>«».#od  abut  the 

'  ^rtnbedm|yyl||[|a.briiiing  their  b^rk  and  rind  by  Thefsltofbra^ 
^^'ji^W^f^  «$?|»^  Pl'*?*^  ^be  juic»«  with  the  ;|;^^*^  «* 
^  'JfiJ^.  ^^  '^'^  ^nlii^  ^^"Pl^'  covering  i«ivcc« 

-t|i|J|rgtbey  foroi  l^et  ffifne;  and  with  these 
oever^C    The  leaves  of  tb^  piiMf jVe  more  siin- 
leir  fornatioD  than  leoves  havingjd^fipiral  wire,  all 
tlingand  prefaingU  nq^jf^  \n  ||f  of  the  fir  tribep 
Ij^Mfogh  the  buds  ere  ii)9Kjc|ifBcu{t|p  be.undentooii  in  their 
^    jfeneral  arrBnge|||i|^.    j(;o.  coin|^jn^Mnd  a  JcHf  bud  wjien 
forq^M»^oj|^|UMpeke  it  out  jff  t||ip  interior  of  the  **  leaf 

Ci|Ara^»ilbia  w&cb.end  Hf^.4V^^'"''  ^^  ^^^^'  bcfouud. 

^^  Ififtlid  coQi^sts  of  BCTeral  pairs  of  calyxes,  havin^  TSie  leaf Vq4* 

Ifi.  l^^'^^NliMK'  i^**^  weaving:  as  al  tig.  1,  PI.  V«     Take  one 

i'^dT  these,  and  in  the  folar  inihcroscope  it  will  show  a  veiy 

T"  evieosly  worked  w«(|d,  vessels  ready  formed  ;  as  a' middle 

to  t|fe  1eaf»  end  a  parcel  of  threads  weaving   the  sides  of 

if  by  passinff  backward  and  forwanK  see  fig.  9«  where 

are  the  sidet,  and  b  If  the  middhpf  through  which  the 

threads  pass.    When  this  is  doofi  ifat  pabulum  or  blood  of 

the  plant  coagulates,  aqd  settles  i^  the  threads,  forming  a 

mess  b9tb  thick  ^ud  durable ;  while  the  cobweb  skin,  which 

is  woven  wi^^the  calyxes,  fastens  on  it,  und  covers  the 

k     ^ole,     NoiMhe  ^^.of  the  leaf  l^egiu  to  bhoot«  while 

threads  of  singular  JjjBfflfs;  end  bcnuty  »B|||r;  hut  scarcely 

bfvejfoo  time  to  admire  fhe  various  prMAtic  coIoufh  they 

V  mmt  in  the  suOf. f re  they  are  covered  by  the  same  cobweb 

•kin^  which  m  a  ke^  these  apparent  glass  rings  (forsuch  they 

seem)  ooe  regular  circpl^^r  vessel ;  borderiiit^  the  Iraf,  and 

fastening  down  the  upper  surface:   the  next  nppearance  of 

the  leaves  is  at  the  top  of  ^hgfd,  their  form  is  then  complete, 

though  extremely  small,     in  ^pj^  bad  you  see  the  first  btart* 

ingof  the  flower  bud  from  the  lineoflit'e  as  at* fig.  3;  where 

e  c  are  the  fenele  buds,  d  d  the  leaves.     No  sooiicr  has  the 

flower 


VHeAtVTiaN  or  THE  piR*: 

itorerbndgA  its  ^lt^«  und.elvthinj;  lo 

It  in:iyeu6auuter.  Iliun    llu-   kirm  uill    IcHgthcn, 

tliv  female  bud  un  e.iv)i«iiJi'  of  Ul*  Hall 

ati«l  llil^illg  no«  uc<)utr«(l  «  pro^c  bri-ht,  fur  ilw  lui  litM 

thcitrm  tK|pn«ioiihtu>i>  Miii'Viw  liatv 

Mlhtry  iiicrruit,  il^MMIIuiftAkeir  ftrdl't''   DUabi 

puiutiiC  Ihtr  MHJk,  i«'t.-ordin]>*fe  ilia  kp»iiu»> 

still   KiitttltiB  fttallBtintyiMk  IM^lhc   kartell 

I        There  U  mtbi-  pinca  a  tn-cul>ur  tan  of  l>ud.   lliat  utM 
■    cstcti  ihe  iitt^^Btioti  of  ilie  aiv'^t  •ar'^IeM.     In  (h«  ^kapt,    i 
Mtld  null  the  upjHilraiici' «1'  •  bud,  it  »inTL-Hlily  l)iet^l#i^    ' 
shorn,  sliowin^itatir  in  IA*y  ai-iuut^,  ju»t  alUr  ihttHltf   i 
tands  hkve  iiMrie  their^iig  nl^OMe,  and  vhun  th^  (n~   ' 
ihery  tops  dii^lay  tu A' bwiil'tll  gnttO  phinm.     lli'b  aUa 
that  {leciiliur  tbiu^'. uhietl  aerrn  to  rthow  iho  hei);ln ite  trte 
,    goi.i!.  cMch  jta*',   imd  prove*,  llial  the  Imv,-»  BlMg|fc|W   its 

cbrering.     It  is  tlieiDCreuso  of  theri«til  VtlhminN^iNiifj  g 
j^|fe  ii,  the  bark  ani  inner  burk  forming  i,h«ir  &lit>ots.  fhitt  ^ 
^Fi^ttnind  the  sides,  clotiFly  imbedded,  art'^^wnd   buflr'Af    • 
leaves,   serving,  as  the  alem  increases,   for  the  future  cover- 
in);  of  the  tree.  '  As  toan  »&  this  is  liiiitih«d,  the  unoH,  lin* 
of  hf«,Hnd  pith  Bhoof  dp  in  the  iniddie,  andtiiei'.  the  stem 
is  completed.         ^ '  ^    '  " 

But  thifl  does  not  happen  till  the  femAfe  bud  i^  formed 
at  the  top  of  this  ne-*  shoot.  At  (irsl  the  line  of  liTe  runs 
up  through  it,  311(1  inav  }•■■  .,•.  n  -.i^  -.1  few  i^reen  threads,  fel- 

kl(.«e(f  *)y  some  world    vr■■.^el^.      The   k-m..]'-    flutter   is   llftn   < 
protrii(i.-d  ;  and  thL-  ,■<  ol' ih.:  xood  be^.h..  lu  f,-ro«.     This 
i»  an  (incomiiionty  curums  piocesr,   as  jjlaiiily  pi^ili|[  two  , 
th'tnffS:  IbI,  That   tlie   bark,   inner  hMrk.    and  leaves,  want  ' 
litlle  assistance  from  the  wood:    Qd,   That   as  soon    as   the 
pistil  niid   stamens  be<pn  to  grow,  the  line  of  lifk  is  their 
first  accompaniment,  and  then  the  wood.     The  bud,  when 
thi!   female   cone  appearv-jnnp,   is  near  it  foot  long,  and 
often  more  in  theScotcTi  fir;  in  the  spruce  still  more,  and  in 
the  silver  fir  leas.     Slill  it  is  the  same  thin  ^.though  rather 
different  in  appearance.  '^■* 


•EMRIPtlOli   OP  THE-flEa.  £05 

'    Tfaera  is  *  peOQliantyAfKlHAl^s  Scotch  fir,  and  Weymouth  PeculhrblooiA 
fHiie,  not  to  be  found  in  any  vf  the  Hfs,  1  mMn  the  beauti-  j^^and  W  ""^ 
fal  matter,  which  reaembltii^^tbe  bloom  of  a  plum,  and  mouth  piia, 
flriiicK  like  tbct,  is  »-•  cfjIyitgamiaD  -  plant  of  an  ele^nt  caused  by  « 
tfnd ;  «nd  thouffh  its  extrinii^ckneM  grows  only  insiiots,  ""'^^^^^^i 

''  W^  >^  ^  s'|iread  in  » less degnie over  all  th*^  back  of  the  leaf. 

.  It  cooMs  not  till  the  lillfeioftfailf  formed ;  and  disappears 

Tho Sceldi  Af'.iftyeiy  dWheul  from  the  other  pines  in  gcotchfir. 
growth.  If  not  iil  ||iii(;ct  heoUh^  and  in  a  soil  exactly  suited  '^^ 
to  it,  it  is  but  too  apt  to  ^row  squalid  and  ogly.     Indeed  no 

CM  so  directly  iiMMr  sickness  as  the  tirs«  As  soon  as  the  Nfarktofdi*- 
m  of  the  side  bough  .ososes  to  be  on  an  oven  line  with  ^^^  ^  '^' 
the  bnnchts  that  pvoceoA^lroni  f^fiBspeciallf-tat  its  termi* 
nation,  and  «s  soon  «s  it  statads  moih  above  them,  it  begins 
to  mof|[|^  o  disordered  frame,  and  its  future  symptoms  of 
dcoaii'^tplflPt  regular  as  the  seasons.  For  years,  the  tree  will 
1fciirinili'|[iiiwiiij[  osore  unsightly,  though  it  may  require  a 
Century  to  kiJJ.it.  But  wnen  in  perfection  it  is  a  beautifiil 
HM^  and  linrlilHial  than  other  fini.  The  pinus  latifolioli 
ar variety  of  this  species. 

The  stem  of  tbo  pine  I  have  in  part  described,  tlie  leaves  Peculiar  mat- 
standing  instoM  of  bark  and  inner  bark;  the  scales  iubtead  t^^"^^^^^'^' 
of  rind.     Buj^  aoxt  to  the  bark  is  •  matter  in  all  firs,  which 
has  hitherto  ^^ffffKi  called  by  that  appellation,   thougli  dif- 
fering entirely  from  iU     To  inquire  into  the  nature  of  this 
Oubstaooc*  its  use,  and  why  placed  there,  may  be  worth  the 
trouble.     On  ezaminitf  all  those  trees  which  have  hitherto  and  in  all  tien 
yielded  the  tanning |il39iple,  1  tind  they  hOve  invariably  thia^<  ^^^^  <^ 
aukpUNlce  placed  next  the  bark,  and  joining  the  albumen; 
although  it  is  found  in  no  other  trees.    On  farther  examina- 
tion it  appears  to  be  allotted  to  them  in  a  degree  of  thickness 
very  nearly  proportioned  to  the  strength  we  have  found  in 
this  same  tanning  principle,  in   eacli  tree.     Thus  in   the 
sumach  it  is  composed  of  about  6  or  10  rows  in  thickness, 
in  the  oak  of  6  or  7t  i"  ^he  willow  of  5  or  6 :    «!if)  so  on. 
Now  on  placing  a  piece  of  this  mutter  in  the  solar  micro- 
scope;   I  find,  instead  of  being  bark,  it  is  wood  forined 
exactly  the  same 'as  the  wood  on  the  other  side  of  the  albu- 
men.    Bnt  so  altered,  .so  changed  in  its  appearance  and 

feci 
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fre),  that «  Urgp  mn^iiiArr  shme  raald  proTC  h  tlw  suatt\ 
far  instead  uf  iKhI  (nrd  sad   hanfi  ^ubiianc^.  it  it  •o'^ 
wiiAotti,  uud  pleaMtit'tO  « lirati  degree.      Btit  «lm  I  COM 
todi^Bcct   lb»   fir>,   indrMl   of  Onltni;  a   fnr  Tftvs  off  iMt-^ 
OUtl«r,  ihere  wtre  40  nr  50,  (nBhtn*  f^r,  nr  fhf«c  *«ntt»^i^| 
A        aa  inch  in  ihiokntss  ;  it  ■*■■»  bmme  so  sfli  in  e.^n-  i««pl09' 
♦^         thai  It  wivM  ftir  bfwd  io  •omr  rooiitr«s.     ThMffh  » 
'  ..     _     tirieic  it  ■ill  tom^ninri  thr  flufctr  vhbthe  ntniMt  «>i^^ 
■nd  i»fiir  incrrc  »iir-«il«i',  toon'  nrly.  ai)<l  rf  a  m^r*  liljlill^'.  | 
ful  oliile  rol«ar,   tlun  ihi*  matttr  in  mf  Wlirr  ueif  l"%i(8  -V 
ui#ntluiicil. 
Dteafita  From  all  thaMotMcrftitinii'.  I  iHmk  Ifluv  antjw Uw ooa* 

■^"""  clusioa*  1  liMtdnMn  fima  ihi-»«  (iiiui.  wlihaal  beioj;  «^ 

cunetlof  K>vi^*"iv  tftiin»i;ii>iitiuii.     I  am  prtr»uMled,  thit 
(111*  RiatliT,  f>Luc<)  in  thiF  Mhiiiii'>n  <u  iht  <?i-r,  u  inicndnl 

tu  (Uiinl   Lll«    ulbiiin.-n   ri'>>;:i   Immii;;  >.tiiC]K:'t  I"  <'>!>  "onomig 

Iti^uid, aiid  liwefi^rv  n..^.-.  ^, -^  tlir  *litiigib  T«qni|ite  to 

it  1  lh«  ihiaHitcr  tliub  ^il^i'-d  ahowf  thv rifi ct  of  ihk  talV 

Kpriiici|>leby  tliBextraof^uryrhdiii^ts  oi'ilaappearaDce: 

Itlthf  conclusion  naturally  lo  beriru«nfViM|i  tlie  «|)d|« 

much  ^troiijier  must  tiii:  t:uin:ng  prilicipU  be  in  tHtft- 

k   .  tir)>,  wbeu  iialiirf  b  forced  to  hnic  reL'oiirM  to  such  an  expr* 

f       *  ^     petlieqt^V  ^"'^  ^  treble  i^nard  :    ainl  hoV  attoiig  must  the 

,>       jnicea  be»  «)iidi  biw  iiraduced  so  astmiishing  an  altAk^te* 

forllici^MdCKnonWbe  cOtupared  to  beaiiliM  white  letttbrr. 

.       '  •  Why  tkiiilitt€t»hnuld  tearoffwiih  the  bBrU.andlwvelhc 

l^k  wood,  iacuily  explained,   u^  h  nl\>n  The  vtmorf  ^hj  at  this 

^f  .  time  the  biitk-iroii.cs  off  at  all,     Itis  in  tht  spring^o*  fiiH,'  ii 

Bj  that  t!)e  new  albaai«n  shi>oi»;    aniMt  W  tlien   !>o  sot\  and 

'      watery,  mirt  it»  ie*wlg,  ilTormpd  at  nil.  so  weak,  that  the 

*         sraallcat  effort  BPimrnles  them.     ludtcd,  at  first  it  in  only 

*  a  collection  of  the  sap  to  form  the  atbdmcn  ;  xindtbey  of 

course  then  Tull  npart. 

Wood  in  other      As  to  the  wood  of  the  pines,  it  is  nenrlv  the  same  w  in 

treet.  any  Other  treen;  composed  fMHn  the  depositiona  of  anew 

Frufitifiewion        '  "'"'"  ""*  '*>"*  ^^^  fructification  of  the  jmies.     There 
«fitia|.ia«*.      13  perhaps  no  seed,  where  nature  to  plainly  (At) openly  ex- 
pose* her  whole  process,  as  in  this  tribe  of  plants.     So  evi- 
dently iodecd  doei  *he  devetope  thetn  to  the  vit-w  of  the  at- 
*  tentire 


teniire  ^hfnolog'rM,  that  eten  (Ii»e<:tion  is  unaeccMir;.  I 
^^bII  aluo,  ta  dncribin^  th«  seeA,  prove  the  truth  of  all  I 
-^iiTi;  hiihnto  adTBucecl  on  tW  ftiibjfct.  and  ihkll  continne 
L  to  take  my  aperinienbaf  chepinrcfVoin  the  ScotHi  fir.  There 
^&*ciirioui  particular  concH-mngtliein,  yet  uiikaown  I  be- 
BpnCfi  The  voues  of  thcprcMnt  year  are  not  impTPj^nated 
'    till  tlw  foHoNittg;  nor  ars  tiit]-  til  for  iilanliii|f,  or  will  ihey 

cofuc  oK  U»  tn^  till  ll>o  succeedin^teawn.  When  th«y  -  , 
M^  fir^t  Bi'tn  o«.  Ibe  ■>««  shoot,  th*  stamens  have  ahmd^.?  ^ 
H^l^^ctcd  all  Iheir  poKikr :   liei>ideg,  the  cone*  have  it  that  '  ^• 

^^mr  DO  »nsl  within  thi-m.     But  the  fbllowin^Maj,  uaoon 
aa  the  ttiMDwrn  make  their  a|>;ies)ruiic<r,  the  cope*,  if  watched) 
I^Vitl  exhibit  B  bea))iirMl  ^.^hK     On  ^riefa  M^o  *•»   ^ 
r  teen  tarobriltiaotarups  uf  li',i>i(l.  the  juic^  thc  pirttl, 
•Pl>esi)ii(<tawatd  noon,  aud  nuli^iJing  «a  Ihe  eveoiii^     For 
»  liul«  liaie  it  <iill  totitinue  ttitis,  till  the  HtBami  has  riaen 
t     out   pt  ite  calyx,    and  cacli   author  hangs  Ultima  basket  of 
^   fold  dust,  ready  to  disperu  ni   nlr.     In   a  sHUrt  tine  the 
^   dro|)fl  on   racb  )'iiili1  ^-t  ^utunUed,   and   pass  down  to  tl|to 
K«4,>li>cl^lheyiinpiTgiiiite;  running  the  line  of  life,  Alfifi^ 
iSrU^  the  mixed  tUinor,  into  <u>.h  i-ued,  and  forining  the  cor- 
cttlniB.     At  toon  -fs  the  heart  is  peilected,  the  tasie  line 
shooU  lower,  «Bd.  produces  tlie  pocket,  which  ii^b  out- 
~T||i  IT*''''*  ^r  the  cmbiya^  and   the  ea^lodoqaji.r   When 
Ae  |KWkftiatvi«eDaii8'>.it  Joibs  to  tb«  bcar^iind  the 
estj1«h|)|f  .tN!gia.to  grow ;  and  this  ia  a  long  proecarin  the 
fir  tribe  ^^||ntB|  where  there  are  from  fl  to  10  in  each  seed. 
^[ADa«  aftflBDts  so  capable  of  proving  the  lyiitake  tntoThoeotrl*- 
^vnicfa  OHNt  botanist*  hum  hlltn,  "  ia  snppewng  the  coty-  *^.^°  ^ 
ledooa  Biiumb  the  cinbr]'o'';-for  though  the»e  seeds,  likicmbijo. 
all  flthm,  have  the  8  parts  perfect;  yet,  being  of  the  fuli- 
fenmi  kind,  they  are  io  very  diminutive,  a  large  magnifier 
is    Rquiml   to   see   them.       Would  then    most  nourish- 
ment be  fbrmed,  where  there  was  hardly  any  embryo  to 
feed?     Beaides,  as  1  have  bffore  observed,  the  cotyinJons 
are  a  part  of  tbe  embryo;  it  would  therefore  be  nouriiiliiog 
one  part  with  the  other;   au  idea  not  to  be  supported.     In 
the  fira  abe  Mji  nounsfaing  vessels  are  so  very  plain,  that  all 
muiit  tee  thiH.    'llae  fig.  4  and  S. 
liaving  iww  explained  the  Scotch  fits. 
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^11  tite  pines,  nhiAMi<^)-  in  fruclificatinn  aod  '>*^Mk4H^I 
resfinblp.  1  thHl)  t*ta  to  iht:  cypi»«  kim]  ;  ii)dwi&a|pPl|H 
those,  the  fruit  of  wMuli  kear  8  it'i''  iirMl"!;!!..  ihprTf»lw«H 
Bs  Ihe  white  tet!ttr.lI>»1iiiWraea,  '!>.:  Ji.ii'.^  >"■•*.  .iii.i  othcn,  J 

■    tiMJ   many  III  nome:   lakiin;  iht  whili^   >■■  J-it  ai  a:,  KXUa^M 
•r  all  the  icsl.  *^fl 

Tlie  ypuii^- ;i>u"t  -\  ili«  o)-pr«u  kiuii  i«  cuiiaai.  Itx^ 
nucli  reso(n)>1ct>  th»  JH).ii)pr,  that  the  axH^  knowing  gw-J 
luUl  he  ileCBitt.-<l.  Thii in rstiicdti];  the Tiist  >lta«|fl 
Uhc  leaf  bill)  in  ihu  axil  of  llit  lenf :  nhirh  nfcicvn^l 
lhn«  it  from  the  i>»llt,  to  »1'i<-l'  ut  ercrr  mImt  timtiS 
cleaves  ino^t  clobc)}' :  for  tliry  havt-  inhiiculv  iMtrch  «ith  ^J 
Itcafing  brsQchc*  (tuadriu>gi'Ur,  uhich  mikr*  thoRt  Ulte  jB 
pyraroidiwV  fann.  Th*  Bermu.las  Cf-iar  i^  oi)ly  a  wntty  ofw 
the  ciiprr°^»us  ieiaper«ireM6.  e)tpaiKl»  oior*  >»  ita  braacli«a, 'i 
grows  Ut^t  \a  siie,  aod  ix  thtit  ^iMcir^  fn'ni  which  the  I 
wood  is  tiikem  so  reiiiarkviljli'  fiir  itsre»Utiiiicc  to  the  iDMct  J 
tribe.  Tbepi"us  bulmmi^.i,  witli  Uk  broiv>  "ud  aruodj  C»-1 
roUas,  has  the  siiiiie  fvuctincatian,  iliout;li  thv  cone  it  jo  tlMV 
Jbnner  morf  eK|iii:idcH.  In  the  arbur  vil»  H  differs  1\Ult  (^ 
though  this  b:i9  ^j'^iierall)'  hL'i;ii  bupposed  to  cgirr}*  itH  naUU 
and  I'L'male  flpners  ou  dirt'>.-rtiit  IrCfS.  Bui  this  I  couceime" 
a  great  mistake  ;  I  have  repenledly  dravo  them  frum  the 
nine  plant,  as  veil  as  in  (he  biiltaiuca. 

Theateros  of  Ihe  yotiitg  Liraiichei  of  nil  these  of  the  cyr 
pres«  kind  are  more  formed  like  leatts  than  >ie(o^  ouly  that 
thej-  are  »o  thitk  ae  to  have  no  edge?.    Th^  are  olmot* 
wholly  compowd  of  pahuluni,  hu/mg  very  few  M)|:ulavi|iB| 
lels.      A  quantity  of  smaller   bubbles    of   re»inijiia    isattril^ 
■urrou»<lf>d   by  a  net  work  enclobm'j;  now  mid  tbe^AlaT^    ' 
preularbleb.   Thn'^nelon  oetappears  lo  form  both  the  rai« 
nor  braa^UHnnd  leaves:  but  the  prmcipol   ^'.cmi  urs  coni- 
poaed  as  (hose  of  firs  in  general ;  except,  thai  la  the  Urger 

lE   atcm  of  all  firs  there  is  a  peruliniity  not    yit    notie«d.      la 
showing  the  iiilerior  forniiUiiinof  Iit'e?,  I  laeiitioned  the  grsixl    ' 
Qbhtruction,  and  the  middte**    This  last  waa  the  ttqppag* 
«f  tha  pith  at  the  com  men  cement  of  each  hnnch..    No» 

•  Sfc  Journal,  ytA.  XXVIII,  p  aSt,  StS. 

When 
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ivlien  a  bftncb  it  ditidfed  id  the  firs,  the  weod  as  usual  is 
pcrceifvd  to  aafiply  the  place  of  the  pith  ;  but  in  the  middle 
^  the  wood  is  a  squHre  ef  pith  proportioned  to  the  size  of  , 

the  branches^  which  is  seen  in  the  firs  only.    In  ail  firs  there 
ii  Taiy  little  pith :  possibly  therefore  it  may  be  intended  to 
Hippff  the  moisture  necessary  to  raise  the  wood  for  the  pass- 
kif^^  of  tlie  buds :  for  in  the  firs  almost  all  the  buds  may  be 
teed  paettBg  firom  the  line  of  life  to  the  exterior  in  this  very 
place ;  and  perhapl  no-  plants  give  more  complete  conviction 
.*  4li  the  mind  respecting  that  important  point,  namely,  trhcnoe 
^  ve  Bofiser  bods  proceed,  than  the  firs;  for  they  are  seen 
.   proceeding  in  every  direction  from  the  interior,  and  throw- 
lac  off  didr  flnnale  cones  as  the  stem  increases. 

The  leav^  are  formed  with  a  lorgt  bladder  in  the  middle.  The  Icsy^. 
and  a  thtfm  at  top. 

ITle  fructification  is  very  different  from  that  of  the  pines,  jhe  fruetifici- 
Fig.7isAUKglesquamaof  theconeof  thecederthyoides;  fig.  tion. 
8  is  a  aqoama  dissected ;  and  fig.  1 ,  PI.  VI,  is  the  male  ament. 

I  now  turn  to  the  real  cedars,  at  the  head  of  which  may  Cedan. 
be  placed  the  cedar  of  Lebanon.  With  these  I  have  joined 
the  larch,  and  all  those  the  leaves  of  which  grow  in  bun* 
dies.  In  fructification  they  much  resemble  the  pines;  but 
their  nature  agrees  not  together;  and  if  any  should  be  se- 
parated beside  the  cypress,  it  should  certainly  be  these. 
They  are  hardy,  and  brave  every  climate,  from  the  hot 
Bermudas  to  the  moist  Barbadoes,  and  the  cold  New  Eng. 
land,  and  g^ow  in  perfection  in  all.  They  grow  also  in  the 
bogs  of  America,  and  on  the  mountains  of  Asia.  The  ce- 
dar we  have  froiii  Jamaica  is  a  spurious  sort ;  and  the  wood 
so  porous,  that  wine  soaks  through  it;  while  thai  of  Caro- 
lina (probably  a  true  cedar)  is  bO  firm  and  closet  that  it 
of^en  preserves  the  strongest  spirits  in  vigour.  In  this  coun- 
try none  of  these  firs  have  any  scale,  or  covering  to  their 
leaf  buds;  and  they  are  also  perfectly  alike  in  tht-ir  manner 
of  forming  their  lean:.-.  It  is  curii.'ns>  that  in  the  pines.  Leaves, 
where  the  leaves  are  few,  or  in  pairs,  they  weav<>  in  bundles; 
and  in  the  cedar,  larch,  &c.,  where  they  come  out  in  bun- 
dles, they  weave  singly.  There  is  no  apparent  leaf  bud  ; 
the  whole  work  is  formed  within.  Each  separate  little  calyx 
has  a  bundle  of  thr^'ads,  which  it  winds  round  the  long 
Vol.  XXIX-^ult,  Iftll.  P  vessels^ 


yttullority  I' 
Lcbinui. 


t 


•CKKimON   op   THE    FlU. 

vF»eTs,  working  them  ia  and  out  like  bucket  work,  thin 
binding  ihcm  to  the  middle  wood  vv--bv\.  But  no  uomt 
nr«  the  leaves  formed,  though  ever  so  diiiiiuutive,  ihun  (be' 
ttMW.  shoots,  carrying  up  the  leuves  nith  it,  ucid  uiiotbo 
geDeral  calyx  forma  round  the  parcel  of  li'uves ;  the  liugle 
calyxes  remaining  to  hring  out  Tresh  onc«,iind  to  serve  to  o»-i 
ver  the  ne\y  stalk.  The  edges  of  the  leaves  are  ftmnud  rwy, 
differently  from  those  of  the  pines.  A  tinrcel  of  thr«ulit 
very  clear,  end  apparently  full  of  water,  are  found  ahnotiog 
jm  ky  the  hide,  and  binding  themselves  to  the  lenf  by  a  Etic^S; 

V  Ihmd.     In  some  of  the  real  cedars  there  arc  two,  in  tioine' 

tbrfe,  and  in  the  larch  four  of  lUese  veaseU. 

There  in  a  i>ec.uliarily  in  the  cedar  of  I^biinon  so  itTf 
extmordinary  it  must  not  be  passed  over.  The  upper  coveiw 
tng  of  thu  trunk  of  the  treK  teems  at  if  loo  Iohr  for  it,  nnd 
tita  in  high  ridges  all  the  way,  nppeoring  as  though,  if 
stretched  out  in  length,  it  wuuld  be  as  long  again.  It 
ivuuld  bo  very  instructive  lo  knotr  nhelher  tlii»  is  the  case 
in  its  native  land.  1  have  lon^  been  seeking  for  the  bull  and 
Mcket  found  in  soma  phmts,  und  peculiarly  uiurked  in  >oiil* 
firs,  where  the  brancheb  have  miMGd.  lu  thecedar  1  vm 
much  struck  with  this  iippeariince,  and  re«olved  to  try  whe« 
tliei'  i  could  find  the  ball.  On  cutting  round  it,  it  moved 
under  my  hand,  and  I  found  it  was  easily  tiiken  out.  I 
have  now  procured  ten  of  liicm,  some  formed  like  a  pointed 
top,  some  merely  circular,  but  the  bark  and  rind,  instead 
of  being,  like  that  of  the  rebi  of  the  tree,  formed  of  thick- 
ened lesveii,  are  divided  into  narrow  slipsi  of  bark  and  riad^ 
rolled,  am)  covering  it  like  baaket  work. 
ptcu*  There  is  also  another  peculinrity  never  seen  in  our  forest 
,  trecs^  Olid  which  uppears  to  belong  only  to  the  eKotic  trees : 
ti  ]>rojection  round  Ute  pait  where  ihu  branched  lir:>t  shoot. 
ir  ihcy  have  it  not  in  their  own  climate,  it  may  be  an  in* 
crease  to  strengthen  them,  weakened  by  growmg  in  a  foreiga 
country. 
FruciJBca'ion.  I  sluill  not  occupy  your  pages  with  describing  at  length 
the  fi'nctifi cation  of  the  cedar,  as  its  process  very  nearly  re* 
sembles  the  account  already  given  ;  but  mention  only,  that 
Abundance  ofjts  cone  is  extremely  large  and  solids  wa/i  appears  to  con- 
unniii.  ijjy  ^  greater  <]UBnlity  of  the  tanning  principle  than  any 

*. , .  other 
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Other  part*  The  seeds  are  not  only  full  of  it,  but  are 
covered  without  by  bladders  filled  with  the  same  juices. 
•  Ai  I  have  now  concluded  my  account  of  the  firs,  I  shall  Wood 
finish  with  a  few  words  respc^cting  wood  in  general,  as  one  of 
the  moat  iniportaul  subjects  in  the  botanical  world.  Some  of 
oar  beat  physiologists  have  made  a  strange  mistake,  if  I  may 
venture  to  say  so,  in  supposing  it  impossible  that  the  wood  capable  of  con- 
can  convey  tap,  because  the  wood  can  be  torn  to  atoms.  ^***°*  *"P'  ■ 
Look  in  the  microscope  at  one  of  these  shreds,  and  it  will 
1>e  found  pointed,  not  a  sap  vessel,  but  a  fragment.  The 
sap  vessels  are  round,  but  the  wood  has  besides  the  bastard 
pipes,  pieces  of  thin  flimsy  texture,  which  fill  up  all  the 
places  between  the  sap  vessels,  and  are  very  large  in  young 
wood,  and  will  divide  into  hairs;  which  are  often  taken  for 
important  vessels.  The  sap  vessels  also  will  separate,  but 
I  cannot  conceive  their  being  thus  flexible,  and  easily  torn, 
lessena  their  power  of  conveying  sap  when  perfect  and 
whole.  But  is  it  not  an  easy  thing  tu  prove,  that  they  arc 
the  reel  sep  vcisda?  since  they  are  the  only  pipes  yet  found 
in  plents,  that  will  convey  coloured  infusions,  as  all  ac- 
knowledge. I  have  repeatedly  taken  a  branch  three  or  four 
feet  long,  and  though  1  could  not  make  the  coloured  mix- 
ture rise  the  whole  space  at  once ;  yet  by  cutting  a  little 
below  where  it  stopped,  1  have  made  it  by  degrees  rise  the 
whole  length,  and  thus  proved,  that  there  is  no  real  stop- 
page  in  the  vessels;  but  that  the  sap  is  capable  of  flowing 
in  one  even  current  from  the  bottom  to  the  top  of  the  tree; 
and  the  only  reason  wc  cannot  make  coloured  liquids  rise 
with  the  same  ease  and  quickness  as  the  sap  is,  that  our 
mixtures  are  not  so  well  tempered  as  Nature's:  there  is  al- 
ways  some  dust,  some  matter  to  choak  these  little  pipes.  I 
once  made  some  very  curious  experiments  on  capillary  at- 
traction, in  very  diminutive  glass  pipe;*,  which  rendered  this 
most  evident,  not  only  between  the  liquids,  but  between  the 
pipes  which  we  make  when  compared  to  the  perfect  works 
of  Nature. 
As  I  cannot  believe,  that  any  one  can  strip  off  the  bark  Flower  buds 

of  a  tree,  and  yet  be  doubtful  whether  the  flower  buds  fT*"*^*'?*  '"^ 

.         .  lior  of  ihs  ttM- 

come  from  the  interior  of  the  wood,  1  am  very  anxious  to 
persuade  the  physiologist  to  study  at  this  season  the  tree 

P «  nei^lr 


oBicurrtoK  or  tmx  nti. 

mwljr  barked,  Ther«  he  will  not  Mily  tee  the  buds  jutt 
breaking  throuiib.  but  the  vanBlinn  in  ench  dtflerent  tree  ia 
this  respect— the  manner  in  whidi  each  point  of  the  con- 
pass  is  ntarked  by  ils  growth,  by  the  scarcely  undulsting 
line  of  the  eap  vessels  in  the  nortli,  and  by  their  never  end-* 
iog  half  circlet  to  the  iwutb. 

I  am,  Sir. 

Your  obliged  servant, 

AGNES  IBBETSON. 
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PI.  V,  fig.  I.  A  bundle  of  leaves  taken  out  of  the  innej 
leaf  bud  of  the  Scotch  fir,  while  weaving;  with  their  ca- 
lyxes. 

Fi^.  2.  A  tinglv  leaf  much  magnified,  and  shoniog  the 
BMuiner  of  forming  all  the  leaves  of  the  pineb. 

Fig.  3.  A  sort  of  gencriil  or  mixed  bud  in  the  Scotch  fir, 
when  the  leave*,  dd,  are  completely  formed,  and  they  are 
discovered  at  the  top  of  a  bvid  ;  while  the  female  cones,  c  c, 
nre  shooting  from  the  line  of  bfe,  though  not  one  in  tea 
lives  to  Mine  out  of  the  cradle  in  the  bark,  pp. 

Fig.  4.  The  squama  taken  out  of  the  Scotch  fir.  a  a 
the  pistit :  0  o  the  tvo  drops :  b  t  the  line  of  Itfie  rnnniDg  to 
the  seed,  and  entering  it,  to  form  the  heart  at  /:  c  the 
ttouri(bing  vctsels  enteriag  the  seed  at  ddi  and  fastened  to 
the  cone  at  e  e. 

F'ig.  5.   The  male  collection  of  stamens  or  catkin. 

Fig.  6.   A  single  stamen  nith  its  scale. 

Fig.  7-  A  squama  of  the  cypress  kind,  taken  from  the 
white  cedar. 

Fig.  e.  The  same  dissected  :  h  tiie  pistil:  1 1  the  drops 
appearing  to  catch  the  powder:  kk,  the  line  of  life  passing 
into  the  seed  at  r  r.  /  the  nourishing  vessels  passing  iota 
the  seeds  at  nn,  and  then  joining  the  cone  at  mm, 

PI.  VI,  fig.  1.  The  male  catkin  of  the  cypreas  kind. 
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Ai  ike  Moium  of  the  Fhwir  qf  tke  Barhtrry.    In  a  LeHtr 

from  Jfri.'AetfE§  Ibbbtsov. 

To  Mr.  NICHOLSON- 
SIR, 


Ai 


3  the  berberis  haa  been  the  subject  of  a  letter  from  one  Motion  of  tho 
of  yoor  correspondents,  I  have  waited  till  the  flower  was  in  ??T!^*^* 
full  beautyy  to  send  you  a  sketch  of  the  manner  in  which      ^^* 
the  whole  motion  is  managed  by  the  spiral  wire.   Dr.  Smith 
has  most  properly  observed,  that  it  is  a  contraction  of  the 
stem  (fo^it  can  hardly  be  called  a  filament)  of  the  stamen: 
it  is  so ;  for  the  contraction  is  in  the  spiral  wire  wiihin  this 
stamen  stalk,  which  is  gathered  up,  as  may  be  plainly  seen, 
when  put  into  the  solar  microscope.     PL  VI,  lig.  3,  6  6  is 
the  corolla,    a  a  the  stamen  fastened  to  it»-*it  has  also  a 
fastening  to  the  pistil,  which,  crossing  from  each  vde  to  the 
pisAl  and  roond  it  to  the  other  stamen,  makes  a  general 
communication,  but  not  a  very  sensible  one.     The  strong 
spiral  wire,  o  o,  that  manages  the  flower,  riin^  through  the 
middle  of  the  stamen  c  r,  withr  two  joining  from  the  sides 
d  df  and  running  into  the  nectaries,  //<,  in  which  they  are 
fastened  At  gg*^   So  uncommonly  strong  is  this  spiral  wire, 
that  it  is  larger  than  that  which  manages  many  flowers  of 
three  times  the  size.     There  are  many  cross  spirals,  foi  it  is 
rather  a  complicated  management;  but  this  will  at  least 
account  for  the  contraction  that  takes  place  from  a  to  a, 
and  is  plainly  to  be  seen.     The  same  thing  happeus  in  the 
stalk  of  many  plants  when  in  bud,  which  alter  their  posi- 
tion when  full  blown.     On  placing  a  bunch  of  the^c  flowers  j^q  tiowen 
under  water,  it  is  very  diflicult  to  make  the  water  get  to  will  not  rnovs 
them ;  but  if  they  are  once  thoroughly  wet,  they  move  no  ^h«n  tho!.*' 
more.     However  I  again  repeat  what  I  have  said  in  my  last  roughly  wet* 
lettBr^  that  }  cannot  say  I  am  myself  convinced  what  is  the 

*  PI.  VI,  fig*  S,  a  «,  ihows  the  siem  of  the  sUmen  of  the  barberry  in  x 

its  pof  feet  state  ;  sod  fig.  3,  a  a,  the  stem  cut  open  to  expose  the  cases 
of  the  spUal  wir^ 

power. 


either  themsflves  or  the  virtue  of  the  soil  ii 
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wtT,  which  rulee  the  Bpiral  wire :  but  that  thii  wire  is  the 

use  of  the  moiioti,  whatever  may  be  the  buperior  cause 

that  regulates  it,  I  roj  hourly  more  and  more  conviDced. 

SmietureofilsThe   berberis  is  curiouB   on  auother  account;  its  corolla  is 

eorolU.  v|:fy    peculiarly  made,  tomethiiig  like  the  watery   corolla, 

but  not  quite  ;  no  on«  can  look  ut  it,  and  not  see  that  it  i* 

water,  which  coulee  all  tht  beauty  of  its  light  and  epark- 

liag  epiiearaitce. 

I  am,  Sir. 

Your  obliged  servant, 

AGNES  IBBETSON. 


An  iwproxtd  Mfthod  of  cu/livaling  the  Alpine  Slrateberry. 
By  Thomas  Ahdbew  Knicht,  E%q.  I'.  R.  S.,  ^c.«  I 

Caliure  of  ihe   "^  ^^  Strawberry  ia  a  fruit,  which  in  agreeable  to  tlie  pa-     J 
Alfiine  nnvi-    lates  of  so  many  persons,  and  which  disagrees  with  the  coii- 
^'"'^-  ilitulious  of  6o  (e^v,  ll.;it  any  mi:ans  of  improving  the  cultutp 

of  it,  and  of  prolonging  the  season  of  its  maturity  and  per- 
feclion,  will  probaby  be  acceptable   to   the  tlorti cultural 
Society  :  I  am  therefore  induced  to  send  un  account  of  an 
'  improved  method  of  cultivating  the  Alpine  strawberry,  that 

is,  I  believe,  little,  if  at  all,  known,  and  that  |  have  prac- 
tised with  the  be!>t  possible  success. 
V.lued«in        Though  the  flavour  of  the  Alpine  varieties  is  generally 
aututnnjl        approved,  they  are  not  much  thought  of,  while  the  larger 
•fop-  varieties  continue  in  perfection,  and  are  valued  only  as  op 

autumnal  crop.     I  was  therefore  led  to  try  several  different 
methods  of  culture,  with  a  view  to  obtain  plants  that  would 
just  begin  to  blpssom  at  the  period  when  the  other  varieties 
ving,  that  Kuch  plants,  not  having  expended 


1  previous  crop 


of  fiuit,  would  afford  the  be^t  and  most  abundant  au I umnal 
produce.      Under   this  impression   I  sowed  the  seeds  of 

•  Trans,  of  the  HoriicuKural  Soc.  |ol.  I,  p.  159. 
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the  beet  alpine  variety,  that  I  had  ever  been  able  to  obtain.  Seeds  towed  ta 
io  pots  of  mouldy  in  the  beginning  of  August,  the  seeds  cyf    ''^^^ 
the  preceding  year  having  been  preserved  to  that  period ; 
and  the  plants  these  afforded  were  placed,  in  the  end  of 
March,  in  beds  to  produce  fruit. 

This  experiment  succeeded  tolerably  well ;  but  I  itas  not  J^  pUnit 
quite  satisfied  with  it ;   for  though  my  plants  produced  an  |^  ^^i. 
abundant  autumnal  crop  of  fruit,  they  began  to  blossdln 
somewhat  earlier  than  I  wished,  and  before  they  were  per- 
fectly well  rooted  in  the  soiL     I  therefore  tried  the  experi*  Seeds  sowed 
ment  of  sowing  some  seeds  of  the  same  variety  early  in  the      ^  ^ 
spring  in  pots,  which  I  placed  in  a  hotbed  of  moderate 
strength  in  the  beginning  of  Aprils  and  the  plants  thus 
raised  wens  removed  to  the  beds  in  which  they  were  to  re- 
main in  the,  open  ground,  as  soon  as  they  had  acquired  a 

sufficient  size. '  They  began  to  blossom  soon  after  Midsum-  yi^l^f^  ^^t 

.         .  very  late, 

mer,  and  to  ripen  their  fruit  towards  the  end  of  July,  afford*  i 

inga  mostabondant  autumnal  crop  of  very  fine  fruit;  and  even 

so  late  as  the  second  week  in  Pecember  I  have  rarely  seen  a 

more  abundant  profusion  of  blossoms  and  immature  fruit 

than  the  beds  presented.     The  powers  of  life  in  plants  thus  Should  alwajrs 

•JL-  A  *•  *u  be  treated  as 

raised,   l)eing  yonng  and  energetic,  operate   much   more  an  annual* 

powerfully  than  in  the  humours  of  older  plants,  or  even 
in  plants  raised  from  seeds  in  the  preceding  year;  and 
therefore  I  think  the  Alpine  strawberry  ought  always  to  be 
treated  as  an  annual  plant. 


XI. 

On  the  Nature  of  Heat.    %  Marshall  Hall,  Esq.    In  a 

Letter  from  the  Author. 

To  W.  NICHOLSON,  Esq. 
SIR, 

JL  HE  nature  of  caloric  has  long  been  a  smbjeet  of  inquiry  Nature  of  ci* 
in  chemical  philosophy.    The  first  conjecture  on  this  mat-  qJStionttl. 
ter,  which  deserves  attention,,  is  that  of  Lord  Bacon;   his  Hypoibesii  ef 
opinion  has,  however,  been  in  a  great  measure  superseded  Bacon. 

by 
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:  tiTpotlicsis  of  lloroheru  and  Bo«rhi«avf.  It  ni>y  in< 
id  be  obet^tveiJ,  ibat  while  the  opinion  of  the  mute  rial  iiy 
of  CHloric  hai  had  muii^v  adh«!reiiiE,  and  rectived  much  coo- 
•idemiioj],  the  hypoihews  of  Bacon  has  probably  been  too 
niDch  negiecieJ  ;  (my,  it  has  even  been  held  up  to  ridicule 
and  cotUinpt,  as  a  "  delusive-  dream,"  or  as  a  "  labyrinth 
of  perplesitivs."  probubly  the  reason  of  this  censure  baa 
befn  just  given  ;  had  the  opinion  obtained  the  consideration 
which  it  merits,  it  would  possibly  have  long  since  ceased  la 
be  thi«  labyrinth  of  perplexity. 

I  trust  therefore,  that  a  few  obtervations  on  thr«  sabject 
will  Dot  be  altogether  'unwelcome :  no  apt>lo<^  can  be  re- 
quired for  their  imperfvctioub.  I  shall  commence  with  ft 
few  remarks  ou  th«  prevailing  opinion,  and  shall  then  give 
a  ccntise  ricw  of  whal  may  be  termed  the  hypolheni  of  fi- 
brution. 

J,  Sovrcei  of  calorie. 


Scarcely  any  circumstance  can  afford  more  forcible  ob- 
jection to  the  hypctlienis  of  material  caloric,  than  »ome  of 
the  means  of  producing  an  increase  of  tem))erature.  Every 
one  in  acquainted  with  the  important  researches  of  Bog!e, 
Romford,  uud  Davy,  on  this  bubject.  Their  esperimeoti 
prove,  that  heat  may  be  produced  by  friction  in  circnm- 
Btances,  where  no  source  of  it,  considered  as  a  material 
agent,  can  be  discovered  or  suspected. 

But  these  facts  have  been  so  often  urged  as  inicompatible 
with  the  sui>positiou  of  material  caloric,  that  it  is  needless 
to  enter  faUher  into  the  dinciission  of  this  point.  I  wish  ra- 
ther to  aviiil  myself  of  this  opport^inity,  to  consider  other 
parts  of  the  docirine. 

Under  this  head  it  may  indeed  be  added,  that  the  ex- 
citation of  heat,  in  the  opcralions'of  electricity  and  galva- 
nism, ha^  not  been  explained.  There  is  also  much  difficulty 
in  accounling  for  the  production  of  heat  in  some  instances  of 
cotnbuntiun*,  and  of  othtr  chemical  Bclions. 


,  p.  37S  el  s>-q.  3d  (d- 
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2.  Motion  of  catotic.  ^. 

It  is  observed,  that  the  best  conductors  of  beat  receive  MotSooof 
and  deliver  it  most  easily  and  rapidly ;  those  bodies,  which  ^* 
abaorb  heat  with  most  avidity,  are  also  such  as  radiate  most 
0»pionsty..  The  first  part  of  these  operations  might  be 
ascribed  to  the  attraction  exerted  between  the  paiticles  of 
the  body  apd  of  caloric ;  but  the  second  phenomena  are 
directly  adverse  to  such  an  explanation.  Considering  ca1o« 
He  as  matter,  and  subject  to  attraction  like  other  matter, 
the  circamstances  above  related  appear  to  require  explana^ 
tion. 

In  the  radiation  of  h^t  many  phenomena  occur,  which  Radistioa  of 
have  not  b^en  satisfa^rtoriiy  explained:  and  first,  the  re*  ^^^ 
roarkable  dilBference  between  solar  and  culinary  heat  does  Di^erence  be. 
not  appear  to  be  by  any  means  understood  ♦.    The  first  is  ij^*"  ^fi^ 
tfansmisable  through  and  refrangible  by  glass,  aod  other 
transparent  media ;  the  second  is  in  a  large  proportion  inter* 
cepted  by  every  solid  body  :  the  first  is  reflected  in  circum- 
staoccty  in  which  the  second  is  absorbed  f :  culinary  heat, 
unlike  the  solar  ray,  suffers  a  considerable  aberration  iu  its 
reflection:  and  lastly,  the  absorption  of  culinary  heat  is  not 
affected  by  the  colour  of  the  absorbing  surface,  in  the  same 
manner  as  that  of  solar  heat  %.     What  can  be  the  cause— 
what  the  rationale  of  these  differences  ? 

It  is  however  in  the  radiation  of  cold^  I  conceive,  that  we  Radiation  of 
have  the  most  forcible  and  direct  objection  to  the  hypothesis  ^^^^ 
of  material  caloric,  and  jthe  most  certain  indication  of  the 
real  nature  of  this  principle,  it  is  scarcely  necessary  to 
say,  that  no  unexceptionable  explanation  of  this  phenome* 
non  has  been  proposed.  According  to  Prevost's  supposition, 
the  effect  of  radiation  from  a  cold  surface  ought  in  reality 
to  be  that  of  heating,  and  not  of  cooling  the  opposed  ther* 
mometer ;  this  i^rill  b^  rendered  evident  by  the  assistance  of 
a  diagram. 

PI.  VI,  fig.  4,  ab9C d,  are  two  concave  mirrors.  Tad, 
Tbdl  are  rays  of  heat  issuing  from  the  thermometer^ 
I  e a T,  IdbTf  are  rays  also  of  heat^  issuing  from  the  iee ; 


•  NichoUpn*!  Journal,  toI.  viii,  p.  297. 

t  LesIie^s  loq.  p.  83,  et  eeq.  \  Ibid,  p,  9 


t  • 


for. 


oil   TUG    KATURE    OF   HKIT.  ^^^^^B 

,  okfording  (0  the  hypotheiiig,  both  the  thermomet«r  and 
neice  nidiale  heat.     The  thermometer  T  however  radistn 
the  ice  1  more  thnn  the  Liter  does  to  the  thermomeWr ; 
re  ice  therefore  receives  calorK,  and  will  be  die»olved  ;  but 
the  ice  also  rsdiales  caloric  ;  thib  will  b«  reflected  and  can> 
veyed  to  the  ihermometer,  which  will  coasequeiiily  main' 
lain  a  higher  temiierature,  than  if  there  were  no  ice,  from 
which  it  could  receive  caloric, 
CimntRum-         "  Count  Romford,   not   admitting   the  existence  of  ca- 
lotd  »Kribffs      It  \o(\c  a»  a  distinct  matter,  endeavours  tu  expluiii  the  phe- 
laiiuiu.  "  nomena  of  radiant  heat  from  the  hypothesis  of  undula- 

"  lions  excited  by  bodies  at  a  high  temperature  in  an 
*■  etherlal  medium." — The  Stuhlian  theory  accounted  for 
the  phenomena  of  oxidation,  while  philosophers  neglected 
the  agency  of  the  atmospheric  air  in  the  operutioo ;  and  ia 
a  similar  manner  the  hypothesis  of  Count  Rumford  might 
explain  the  radiation  of  heat  and  cold,  could  ne  forget  the 
ITimtiiltiei  \a  manifest  influence  of  the  "  ambient  air."  Other  difficultie* 
^^hypoihe-  jjj  (1,5^  hypothesis  would  occur,  in  applying  it  to  explain 
the  differences  between  solar  and  culinary  heat;  and  in  ac* 
counting  for  the  partial  interception  and  partial  transmis- 
sion of  culitiBTy  heat  by  transparent  media. 

This  partial  tra.ismisiiion  of  culinary  heat,  and  its  d.ilri- 
bntlon  in  the  prismatic  spectrum,  do  not  appear  to  admit 
of  explanation  on  the  ingenious  hypothesis  of  Mr.  Leslie. 

With  regard  to  Other  attempts,  which  have  been  ma4e 
to  explain  the  radiation  of  cold,  and  to  reconcile  it  to  the 
general  theory,  complete  salisfaclion  may  be  obtained  ftoiq 
consulting  Mr.  Murray's  work, 

3.  ^ffecti  of  eatorie. 
Klfrctsofhnt.  The  opinion  reapecting  the  mixture  of  material  heat 
arises  chiefly  from  the  considerotion  of  the  effects,  which 
the  communication  of  temperature  occasions  en  the  bulk 
and  form  of  bodies  submitted  to  its  action.  The  explana- 
tion, nhich  the  hypothesis  affords,  of  the  immediate  effecta 
of  heat,  is  indeed  often  satisfactory;  yet,  although  it  ap-' 
plies  in  many  cases,  it  fails  altogether  in  othem;  and  cannot, 
I  conceive,  bear  the  test  of  a  strict  examination, 

Exrandibo-         ].  If  the  bypthefiswere  true,  expansion  ouglit  invaria-i 

dies  eecenllj,  ^^^^ 
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bly  to  BttMid  an  increase  of  temperature,  and  contraction 
Slight  cou*tsntlf  to  arcompany  its  diminution. 

it  i*  icarcelj-  nectfiUiry  lo  mention   the  coutradicttona  tobutnolalwjyi. 

lhi»   la«r,  obt'crvvd  in    our   up(;ration9  on  vrucr,  iron*  and 

lome  isline   solutions,   while   (hty  retuiii  their  fluidity;  on 

watef,  iron,  bismuth,  antimony,  sulphur,  the  saline  bodieii, 

g      .      i:c.  during  their  transition  from  a  Bolid  to  a  flnid  t'onn;  and 

'       on  argil  at  high  teni  pemtureh 

In  the  liquefaction  of  ice,  iron,  sulphur,  &c.,  the  con- 
traction in  bulk  is  very  considerable;  yet  during  the  Ope- 
ntion,  from  the  temperature  acquired,  aiid  especially  from 
(hr  increase  of  capacity,  a  very  great  quantity  of  caloric  ii 
tup)ta»ed  to  be  sbanrbed. 

id\y.  The  degree  of  expunsion  ou^hl,  ceteris  paribus,  to  Expansion  uot 
be  in  direct  propoition  lo  the  quantity  of  caloric  absorbi.'d.   '"  p'oi^'tJin 

Now  aa  in  chnnget  of  temperature  those  bodies,  trhich  supjicjts)  to  ba 
have  ihe  greatest  capuoily  for  talof  Ic,  absorb  tlie  greatest  '''"•"'>^- 
quautity,  ii  fuUowB.  that  their  expansibility  ougbt  lo  be 
proportionate  to  ilieir  capatity.  This  is  faonever  by  no 
a)<«n«  the  cane,  as  will  be  observed  by  ilie  inspection  of  the 
following  tubie,  in  winch  the  expansibility  and  the  capacity 
of  Kveral  of  the  coetsl?  ar^  comjiared. 


Iron   •■■ 
Cqpper  . 


Cipicity. 


Ex|>tni 


Antimony  ■  ■  ■ 
Lead 


■93823  ....  IOOI7O 

•64(i99  ••'■•  lOOiitS 

■43'i92  •-..  100109 

•39939  »•••  10038? 


Of  the^  metals,  iron  and  lead  occupy  the  extremes  in 
capacity;  iron  havinj;  the  largest  and  lead  the  least  capacity 
for  caloric;  yet  lead  is  the  most,  iron  the  least  expansible  hy 
heal:  that  metal,  therefore,  which  absorbs  Ihe  most  caloric, 
enjMnds  the  least]  and,  on  'lie  other  haod,  that  which  ab- 
sorbs the  leaa  of  this  repulsive  fluid,  expunds  the  mostt 
The  earae  discrepancy  is  observed  in  other  parts  of  the  (a-  - 
ble;  antimony  and  lead  hove  a  rapacity  nearly  etiual,  yt:t 
tliey  occupy  the  extremes,  in  the  scale  of  expansibility, 

A  "Hte,  however,  that  the  expansibility  of  any  body  might  Thi 
be  regulated  alto^tUer  by  the  degree  of  cghetion  betwe•^n  '*  " 
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ita  particles,  I  CTcamined  the  same  circumstantre  in  Ihnte 
bodies,  the  foriu  of  which  prelude*  the  operBtion  of  ihi> 
etoc,  st  leail  to  any  very  coribiderable  extent.  Tiie  ibllaw- 
ing  table  will  show  thv  restill. 

Capacity. 

OageogM S'^ai47) 

Hidrogenga. '  ^V"-"  (  Expamibifity 

Atinoftphenc  air 179  >        eaiia.\ 

Carbonic  acid  gM I'Sbsi      I  1      ' 

Njtrogengas •78lti9    j 

All  ^ssei  then  are  found  to  expand  id  an  eqnal  degrte 
by  the  ia me  change  in  lemperature;  yet  how  widely  dif- 
ferent ore  the  respeclive  quaniiiies  of  caloric  absorbed! 
From  the  above  table  il  appears,  that,  during  a  given  in- 
crease of  temperature,  carboTitc  acid  gai  absorbs  a  quantity 
of  caloric  more  thnn  twice  aa  grtal  as  the  same  bulk  ef  ni- 
'trogen  ga«;  utmosphenc  Bir,  and  hidrogcn  gtu  absorb  ■ 
quuDtity  Blill  mure  considerable;  and  osigen  gas  actually 
itbiiorbs  more  than  fy^  times  this  qniioiity;  and  still  the  ex- 
pansibility is  precisely  llie  bame  in  all. 

It  is  certainly  needless  to  add  any  remarkt  on  facts  sorh 
8s  thest  ;  they  are  indeed  truly  iroportaut.  One  portion  of 
caloric,  the  principle  of  repulsion  in  these  operations,  oc- 
casions au  eipansioh  in  one  case  equal  to  that  which  6^ 
limes  thia  quantity  does  In  another  :  this  effect  too  takes 
place,  fthen  no  cause  occurs,  to  regulate  or  influence  >(• 

4>  Capacity  for  Calorie. 
The  phenomena  of  the  capacity  of  bodies  for  caloric  ap> 
pear  to  roe,  to  be  advene  to  the  opinion  of  ita  raateriBlity. 
Caloric  is  the  supposed  cause  of  temperature -and  of  ex* 
pansion;  yet  we  oomuiunicate  caloric  to  ice,  at  33*  Fahr., 
without  an  increase  of  its  temperature,  and  with  an  actual 
dimtoution  of  ita  bulk.  Here  then  our  material  agent  haa 
forgotten  its  functions,  and  wa  are  obliged  to  Resort  to  • 

•  Thii  suteracnl  from  calculition  agreci  neailj  wiih  Ihe  mutts  «f 
Mr.  Leslie*!  eipcrmcnls  on  thne  ivro  pastel.     The  umemiy  be  (Bid  of 

lVo*-ve'«i"dnl'™g'ng«'s«s;— -—^-;J^—"^--=:  1-B9SB  which, 
nsidned,  ii  wondeifulljr  exact. 
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new  bypothetifl)  to  reooncile  the  coBtradiction:  for  I  csn 
regavd  the  doctrine  of  capacity  id  do  other  lights  than  in 
that  of  a  second  hypotheiity  adopted  to  obviate  the  imbeci* 
lity  of  a  formeroDe. 

The  objections  afforded  by  thin  part  of  the  subject,  to  the 
general  theory^  are  too  palpable  to  need  to  be  insisted  on. 
If  it  be  argued,  that  our  notion  of  capacity  supposes  a 
power  of  coanteractiog  the  usual  properties  of  caloric ;  as 
the  properties  of  acid  an^  alkali  mutually  neutralize  each 
other ;  there  are  facts  not  less  in  contradiction  to  this  sup* 
position*  Thus  the  caloric  communicated  to  boiling 
water  is  expanded  in  satisfying  its  incctased  capacity ;  ne* 
vertheleas  the  expansion  occasioned  is  prodigifosly  great. 

It  has  indeed  been  asserted,  that  there  are  direct  prooft  of 
the  existence  of  material  caloric ;  it  is  therefore  proper,  that 
we  should  consider  these. 

1st,  **  The  communication  of  caloric  through  a  vacuum,  Commuoka. 
has  been  reirarded  as  such  a  proof."     In  opposition  to  this  ^["*  of  hett 
argument  it  is  sufficient  to  state,  that  no  absolute  vacuum,  cuumoot 
as  far  as  we  know,  has  ever  been  effected.     Cavallo  could  r^oved* 
never  render  the  sound  of  a  bell  even  perfectly  inaudible^ 
although  he  employed  an  air  pump  of  the  best  construction* 
And  in  the  Torricellian  vacuum  it  is  well  known,  that  an 
atmosphere  of    mercurial  vapour  is  formed.     Pictet  has 
even  observed  the  condensation  of  this  vapour.     By  this 
vapour  therefore  may  the  heat  be  communicated,  although 
not  material;   its  tenuity  affords  no  objection;   the  con- 
ducting power  of  bodies  does  not  obverve  the  ratio  of  their 
density. 

It  is  observed,  that  the  conducting  power  of  the  Tom*  Radiation  of 

eellian  vacuum  is  to  that  of  the  atmosphenc  air  as  100  to  hcatfacUitaieA 

by  tat  air. 
§05.  Now  this  presents  a  fact,  which  it  is  not  easy  to  recon- 
cile to  the  material  theory.  According  to  this  theory,  the 
radiating  power  of  any  body  must  depend  on  its  own  nature 
and  power ;  it  cannot  be  assisted,  it  may  be  opposed,  by 
•urrounding  bodies  ;  but  the  fact  just  stated,  and  the  expe* 
.  riments  of  Mr.  Leslie,  prove,  that  radiation  is  in  reality  fa- 
cilitated by  the  surrounding  air. 

8dly,  "  The  radiation  of  caloric  appears  to  be  another  une»  a.^^^  ^ 

quivooal 
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lI  proof  of  iu  materiatity.  A  matter  is  thrown  from 
bodies,  which  moved  in  right  lines,  wilh  velocitjTi 
mien  Lhe  tempeTature  of  anf  body,  on  which  it  falls;  aud 
which,  in  f;»ery  etate,  preserves  the  propertie*  of  caloric" 
noprmf  of  iu  But  are  these  proofs  of  materiality?  By  no  meaus.  if 
everj  ling  were  materi:il,  of  which  these  properties  could 
be  p  Heated,  then  slioiild  we  have  proofs  of  something  sub* 
stantiul  in  Sound  and  told.  Thus  Bound  is  tlirown  from  lur- 
rot  ig  bodies,  in  right  lines,  with  velocity,  is  capable  of 
refii  la  and  of  coodensatii^n,  occasions  sound  m  some  bo- 
dies on  which  it  fatb,  and,  in  eveiy  ttate,  preserves  the 
properties        oti  so  moves  in  right  lines,   with 

reloci         <  ition   und    condenitation,   lowers    the 

tempc.-.  and  is  always  and  absolutely  cold. 

Heat  of  the  "  Last  I       it  i^i  that  "the  existence  of  caloric,  in 

Son  dhiinM      ,)  „,  ^fjg  ,„„    ^p^yi  ff„Qj  visible  light,  adds  to  the 

proof,  that  a  pecuhar  nistt«r   exitts,  posaeiii^  of  the  pro- 
perties of  caloric,  and  distinct  from  every  other," 
ThU  will  be         1'  '^  sufiicient  to  have  mentioned  this  Ust  alleged  proof 
cantiderad         gf  (he  existence  of  material  calorie  ;  its  validity  rests  ea- 
bctuftsr.  ^.^^1^  ^^^  ^^^  suppoxition,  that  no  Other  explanation  cau  be 

given  of  tlie  phenomenon;  and  it  will   consequently   fall  te 
be  considered,  in  the  second  division  of  our  subject. 
,  '      (To  be  cOHchded  inovr  next. J 


xir. 

Ontomeo/iheCombinalioiuqfOsimiiTiaticGas  andOxign, 
and  on  the  Chemical  Relaliont  of  theie  Principles  to  n- 
fiammahle  Bodies.  Bi/  Humfhky  Daw,  Esq.  LL,  D. 
Sec.  R.  S.  Prof.  Chem.  R.  I.  K  R.  S.  E. 

(Coaelnded  from  p.  1-27.  J 

3.    On  the  Combitialiotu  of  ike  Metals  of  ike  Earths  with 
Oxigen  and  Oximarialic  Gas, 

Mvrhtetof       A  ^^  munates  of  baryta,  Ume,  and  etrontia,  after  being 
dw  earths  not  k  long  time  in  a  white  heat,  are  not  decomposable  by  any 


l-COMBtRlTIONS  Of  OXIMUaiATIC  CAS  AND  OXIflEX. 

)fAe  attractions:    lima,  tbey  are  not  altered  by  bonicic  <ircom' 
\  though,  when  water  it  added  to  tliera,  they  readily  "''hou 

luriatic  acid  and  their  pecnlier  eartlii. 
From  this  circumstance,   I  was  htdared  to  believe,  that  Compnu 
these  three  coin|(ouDds  con^irt  merely  of  the  peculiar  me-  "";"'>  *"•■' 

(Ilk  bases,  which  1  h;ive  named  barium,  strontium,  and  g^_ 
Wunii    and  oximuriatic   gaa;   and   such  experiments  as  1 
pebeen  able  to  make,  conlirm  the  conclusion. 
IWheu  baryta,  «roiitia,   or  lime,   is  heated  in  oximuriatic  Thecartht 
gss  to  rednce»,  a  body  precisely  the  snme  as  a  dry  muriate  is  ^^  ut°oxitea 
Ibnned,  and    oxigen  is  expelled    From  the  earth.      I   have  !<>">•□  of  uii- 
Hpver  been  able  to  effect  bo  complete  a  decomposition  „f  "'"""''^fi"* 
these  eiirths  by  oximuriittic  gas,  a&  to  ascertain  the  tjusntit; 
of  oxigen  produced  from  n  given  quanlily  dV  earth.     But 
in  three  eiperiments  made  wiiii  great  care  1  found,  that  one 
of  oxigon  was  evolved  for  every  two  in  volume  of  oximun- 
alic  gai  absorbed. 

I  have  not  yet  tried  the  erperiment  of  acting  upon  oxi-  Dirsctunion 

Iirintte  gas  by  ihe  bases  of  the  alkaline  earths  ;  hot  I  have  °"'  >"  '"'^• 
\  the  least  doubt,  that  these  bodies  would  combine  di- 
ll^ with  thai  substance,  and  form  dry  muriates. 
In  the  last  experiment   that  I  made  on   the  metallization  Eanht  pio- 
the  earths  by  amaigamstion,    I  paid  particular  attention  ,^"Ji^  niewl'l  t 
the  slate  of   the   products  formed   by  exposing  the  resi-  bases, 
am  of  amalgams  to  the  ait.     I  found,  tliat  baryta  formed 
in  tliis  w«y  na*  not  fusible  at  an  intense  white  heat,  and 
thai  strontia  and   lime  bo  formed  gave  off  iiu  tvater  when 
i^iiled.     Baryta  made  from  crystals  of  the  earth,  us  Mv.  id  liyd'Hes 
Bcrthollel  has  shown,  is  a  fuiible  hydrate;  ""d  I  fooi«l.lhu[  "^^^'^"[Jlj 
till*  earth  gave  moisture  when  decomposed  by  uximuriallc 
gm:    and  the  lime,  in  hydrate  of  lime,  na%  much  more 
rapidly  deeoiiiposed   by  oximuriaiic   gas  than   ((ijickliDic, 
it*  oxigeu  bein({  rapidly  expelled  with  the  water. 

Some  dry  quicklime  was  heated  in  a  retort,  filled  with  Dryqii]cklm)e 
teriatic  acid  gas:  vtater  was  instantly  formed  in  great''".'*'''"  '""■ 
inndance,   and  il  can  hardly  be  doubted,    tlmi  this  arose  ' 

ti  ihe  hidtogen  of  the  acid  combining  with  the  oxigen  of 
plime. 

(Mtaasiiim   so   readily  decomposes  common   salt,  I  Action  of  pot- 
Ikghi  it  might  pOMiblf  decompose  muiiate  of  lime,  and  ■^il>"i>  on  <tir 
thn* 
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isf      thus  lifforH  easy  means  oF  provtinn);  calcium.     The  rapidi 
**       with  which  iiiuitHte  of  line  BbtH>rbB  wiiter,  and  the  d)^ 
culty  of  t'reeiii(j  tt  trcii  t>y  a  »hiir  heot  from  ibe  last  pof) 
tioiis,  rendered  the  circumatimces  of  th«  ex  peri  merits  untai 
Tourabltf.     1  t'ounti,   however,  tluit  by  hi-Htia)^    |iotB>siuiij 
•tron);ly,  in  LoiitaL't  with   the  salt,   in   a   retort  of  difficult!* 
fiiiiblt!  glass,  I  obtained  a  dark  coloured  matter,   diKti«cj 
thr>iif;li  a   vitreoue  rna.--»i,   which  effervesced  strougly  vitb 
water.     The  potassinm  htid  all  disappeared,  and  the  ratotl 
bad    receii-ed  a  lieat   at  which  potassium  entirely  rolati 
lilies.     1  had  timilar  rtsulta  with  muriate  of  strontia,  an| 
(though  1ms  diMinct,ii]orppota»sium()i»tillin(;  off  unaltered] 
with  muriate  of  baryta.     Either  the  baECS  of  the  earths  weri  | 
wholly  or  pwtially  deprived  of  oximuriitic  gai   in   theitf  1 
processcis,  orthe  potassium  had  entered  into  triple  combiuad  • 
tioii  with  the  ntiirlHtes.     1  hope  on  a  future  occasioo  to  b«1 
able  to  decide  this  point.  J 

iiioii        Conibinat.ionE  of  muriatic  acid  gas  with  magnesiti  >lii'J 
^''.    niioe,  and  silex,  are  all  decomposed  by  heut,  ihc  add  beioj*! 
',H       driven  off,  and  the  earth   remainino;  free.     I  conjectured" 
1^-     from  tliiscircniDstance,  thiit  oxiniitrialicgiis  would  uot  expel  ^ 
oxi;^eii  irnm  these  eailhs,  find  the  suspicion   ivu»   confirmed 
by  experiments.     I  heated  magnesia*,  alnmine,  and  ntcx  to 
redness  in  OKimuriatic  gas,  but  no  change  took  place. 
lb.  Messrs.  Gay-Lussacand  Thenard  haveshown,  tbat.baryta 

gea.    Jg  capable  of  absorbing  oxtgen;  and  it  ^fems  likely,  (as,  a6>, 
cording  to  Mr,  Chenevix^a  ezperiments,  most  of  tiie  eartbi 
are  capable  of  becoming  by peroxi muriates)  that  peroxide* 
of  iheir  liases  must  exist. 
p^  I  endeavoured    to  combine   lime  with  more  oxigen,.  by 

It-  heating  it  in  hyperoximuriale  of  potush,  bufwithoot  gucccm, 
at  lenst  aAer  t!i<!)  piocess  it  gave  off  no  oKi<>en  in  ca|nbiniD()^ 
with  water.  Thf  salt,  called  oximnriate  of  lime,  made  for. 
the  noe  of  the  bleachers,  1  found  gate  off"  oxigen  by  heat, 
and  formed 


•  Fiom  some  expoiiments -if  Mp<]rt  Gay-I.uisac  andThenud,  BaU 
let.  de  la  Socict.  Thil.  Mai,  ISIO,  ii  apjieirs,  thi  oxigeo  is  rocured  far 
paning  oximuraiio  gi<  over  nio=ne*Ld  al  a  higli  lemperalute,  »nd  thai  i 
mnriiW  iadftonipoublF  by  heat  ii  pTi>du<~^.  T^<c■f  attribute  t)ie  pre- 
•cnteoT  ihijaxigeii  to  ilie  decompusiti -n  of  the  aiiil;  hut,  accoiding  lo 
aUaiula(les,it  mutcuisefiom  the decompoiiikia  aftbe earth. 
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'rom    the   proportions   which   I  have   gireii  in  ihe   last  Coniponeni 
■rioii  iectufe,  but  which  were  calculated  from  theeoa-  P 
o-ffulphutcs,  it  fotluws,  that,  if  the  muriate  of  batytu,  c 
tift,  and  lime,  be  re^rded.as  containiog  oiie  proportion 
lidiitriatic  gas,  and  one  of  metal,  then  thty  would  con- 
of  71"  bariam,  46  atmQtinn),  and  81  calcium,  to  32'S 
imuriatic  gas. 

dtfterraine  how  far  these  numbers  are  accurate,  90 
BB  of  each  of  these  muriates,  that  had  been  heated  to 
esBt  were  decompoiied  by  nitrute  of  silver,  the  preci- 
«S8  collected,  wu«hed,  heated,  and  >«eighed. 
!  inuriiite  of  buryta,  treated  in  this  way,  afforded  6 
ofhorrt-silvei'.  % 

:  muriate  of  stroutia  85  grains, 
muriate  of  lime  123  groins, 
rotn  MperiiiienU  to  be  deluiled  in  the  next  section,  it  Hcwniilfe 
urt,  that  horn-silver  cat)»sts  of  13  of  silver  to  3*9  of 
lUriabc  gus,  and  conaeqgeutly,  that  bnriuin  ahonld  bt 
Moted  by  65*1,  atrontium  by  161,  and  caldam  by 


the  Cumbinn&oiis  of  iht  Common  Metals  with  Oxtgen 
md  Ojcimuriiiiic  Gai- 
the  limits  which  it  is  usuul  to  adopt  in  this  lecture,  it  Combmi 
DM  be  possible  for  me  to  give  more  tUan  an  outline  of  "^ "''""'' 
lumerous  experii^'.-its,  that  I  have  londe  on  the  eombi-  uL*. 
tisof  oximurialic  ^iiB  with  metals  i  t  must  corijiiic  my- 
lo  a  gtneral  statement  ofthemode  of  operdtn^'.  a  d  tb« 
It.     1  used  ill   all  cases  small  retorta  of  green  glu*, 
lining  from  3  t«  (J  cubicul  inches,  furnished  with  stop- 
k     The  meltllic  ■ubstsnces  were  introduced,  the  re> 
ixhMftcd  aad  tilled  with  the  g^i*  lo  be  acted  upou,  beak 
ippSMl  by  means  of  a  spirit  lamp,  and  after  cooliug,tb* 
U  irereeKumined,  uid  the  residual  gaa  analysed. 
1  the  metals  that  I  tried,  except  silver,  kad,  irickal, 
ll,  and  gold,  wheo  heated,  burnt  in  the  oxiaiQriatie 
and   the  volatile  tnetals  with  flame.     Ane.i.c,   an^i* 

Mr.  JainHThumpiua'**aalTil(<rf'*a!pb*Ieof  haiytH  be  nada 
ai*  it  ciUcnlBiion,  ntptiuric  ncid  bein;  otlmated  a*  lH,  theo  tlia 
ar  rcpnKDling  btrium  will  be abuul GlS. 

»i.xxiv-j»tT,mi.  Q  Miir, 


r 


my,  teUuriom,  and  /inc  with  a  white  Same,  mercury  whh  '  J 
«  red  flame.     Tin   became  ignitod  to  irhittoeu,  aod  im 
und  copper  to  redneea;  tungsten  aad   tnsng«n««e  to  ctnU    ' 
rrdnew:  [lUlina  was  eurcely  •cKil  upon  st  the  h»t  of  fa>    . 
•ion  of  the  glass. 

The  prwduct  from  arunieir^a butter  of  arsentci  ■  (ienvet 
limpid,  highly  volatile  fluid,  a  nonconductororetectrw^, 
Bud  of  high  specific  gravity,  aod  which,  when  decom[Mi<ed 
hy  water,  g»vt:  oxide  of  ar&eoic  aod  moHatic  acid.  Thttt  | 
into  antimony  «aa  butter  of  antimooy,  an  easily  futiblB 
and  volatile  srtlii),  of  the  Colour  ofborQ-silrer,  of  great  deo-  { 
nty,  CTystBl1iziiii>  on  coaling  in  hexaedral  plates,  and  glv* 
ing,  by  its  dyomposition  by  trater,  while  oiide.  , 

The  product  from  tellurium,  in  its  sensible  qnalitiei,  re-  i 
Koibled  that  from  aiitiuiony,  uud  ^3*e  when  actvd  on  l>jr  | 
Moter  white  oxide.  j 

The  productfrora  mercury  wascorrotiveaublimute.  That  | 
froife  sine  was  siaiilar  in  cdonr  to  that  from  antiiaoDy,  hM  j 
M»  nUKh  Ie»  volatile.  ^    -    j 

The  I'ombiualion  of  oximnriatic  gas  aod  ir6n  was  tf  «  | 
bright  brown;  but  having  a  lustre  approaching  to  1  be  me- 
tallic, and  was  iridescent  iilie  the  EHm  Iron  ore.  It  rolati- 
lized  at  a  modemte  faeot,  filliog  the  veuel  with  t^^tiful 
*liini««  Wjtria  of  MArMrdinny  iplendonr,  and  c^lmliiig 
in  briltiuiit plates,  the'fttrMof  whioh  I  could  not  iiHiiiiiiie> 
Wbui  acted  »A 'by  witei{lt'gCTeTed  nariateof  iraa,  ^>> 
-  Ocpper  fofmai  a  bnghi  icd  ^tofrn  substance,  fuaiUe  at 
•Aeit  below  |edna«^l^Ml  becamiDg  cryatalUoe^and  aenW 
tRBH)pttienti»iijqMiMSi  wd-nhtcb,gave  a  greeu  fluid,  utt  « 
foemi  prfleipttMBilT>thc«Btion  of  aaUf*.* 
-fTkeJEHbttHiiccrnini  mmgwuf  WMt-aot  mWUtW  aJrit 
*4ii«M',  litiwu'ofadeep'biraKntntaar,  and  by<<fc  aettltf 
ofWaHir  became  of  a  far^kfcr  brown:  a  muriateijM'^Magl^ 

ttmd^r'    '*    **  It  u. worth  imiwKjrbelhertiie  piedpil^B  fran  odmalUtaof  i«p. 

>'  -  'per,^«u«riinat»JilWttd  ^ubmuriiite,  ualogous  in  iti cainpotitiM  W . 

iV  crjiiaDiud  muiiate  uf  Peril.  ThLilut  IfindaffoidiinurlaEicacUaiid 

iitetbjTie;,*.  '  '  -' *  '   '      ■ 

RaU»fcop-     f%t!^''»^»m^A^''-'t'«^.^^3Kf'>meii^tAiiai,Mffm 

pa.  Y>tt>  w™;ey  j^^i^*'"*  probaUir  comtiiu  aaij  1  proiioitiDn  of  mifuaKj 

lia'.ic  |ai,  while  dial  ibovcferrcd  toaawtceniaiaS.  ,  .^ 

mm         a  <■  -i-  .  vn 
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mM, which  didnotreddiin  litmus,  remained  in  ^oln 
«D  ioMlublr  nifiltFr  remained  of  a  chocolate  coloui 

tTungtira  affunjfi)  a  deep  orange  siibli male,  wliicb,  vihto  tt 
(Hompmicd  by  wat«-r,  afforOed  muriaiic  acid,  and  the  jel- 
fewDiride  of  tunRite;). 
,    Tin  afForded  Libaiina's  liquor,  which  pave  s  muriate  by  Hn, 
kheatiioiior  nvtler  containiug  the  oxide  of  tin)  at  the  maKi- 
para  of  oxidntion. 
Silver  and  kud  produced  horn-ailcer  und  liorn-leadi  andiiimla 
bismiilili  biittcr  of  bismuth.     The  absorption  otoi 
Ijas  •BB  ill  the  follo'ving  proportloiia  for  two  gritiiifl  of  each  g^'^o^^. 

letal^j  for  ui'scitic  3't>  cubical  inchei,  tor  antimooy 

f^l.for  ttWat'mm  S-i,  Tomercary  I'OSf.  for  cine  3%  for 

'nn5'a>  for  tin  4,  for  bianulh  1-5,  for  copper  3-4,  for  lead 

;  for  silver,  the  abBorptioD  of  volume  was  0-9i  and  the  iii- 

rCTea»e  of  weight  af  the  silver  was  equivalent  to  Q-6  of  a 


la   SElicg  upon  tnetallic  oxides  by  i 
fcaiid  that  thote  of  lead,  (lUer,  tin,  copper,  antimonj't  b!»>  ^ 
■nth,  and  tellurium,  were  decomposed  in  a  heat  lietow 
rednett,  bot  the  osides  of  the  volatile  inetala  more  readily 

riate  af  mangiDcte  ii  mads  b^  NilatioD  of  iu  mide  ianlU'  £ 

,         anal  eombimiiiin  ii  obiained,  but  tliii  B  derompeted  hj '^ 

*)-'Wuialic  pi  tlioi  off,  and  browa  oxide  of  otiKginne  icnnini.    In  "' 
BMBpnec  ippon  aia  link  beiwrcn  iIm  incimt  mAaltand 
.arialeis  dccompowd  like  ttui  afoo^ 
;e  aDiargit  tbole  tong  k;io(rr,  «s  fat  k 
If  tKlMrinenti  hive  gone,  wnicli  rcuLrjIiiet  thtncid  energy  of  inuiiaiic 
•Eld  gi.i,  wai  tapr««i»  ii  miblutiiinfrom  iBecling  vegeublebluef. 

f  Tbe  fM  in  th«r  ekpciiinenii  mi  not  Creed  hom  iqaenoi  n~ 
pour,  *nd  a*  tt»pcek>  of  bnm  *eM  uied,  a  Ultl*  ga  mighi  have  btea 
ahoctMdlrlb*  tu'hcoarttiis  nMt>li>olb*t  tbe  piaeeutt  after  on]  j  sp- 
pmiEiiattoni  to  ibe  compodiiun  of  iliaoiiiDU'UKi.  The  ptocesan  oa 
Ind,  wl(iWiuia,'l''an,  aiiliaiooy,  toppar,  lia,  nercurr,  >iid  atifnic,  ware 
•a  in  ihreeiuci'eadvediji,  durfii|>hkh  thehelght  of  tbe  nei- 
Um  baroinctei  vailed  Uom  00-26  inehM  10  SOIS,  and  the  hdfbt 
ta  (he  ihFiTDometet  iT^^m  CJ-S  lo  61  FahTenheii. 
Tile  crpcrimont  on  tilvct  oat  made  at  tlie  tcnprMlure  of  U  F^linat- 

■od  under  ■  prEiiu re  equal  in  that  of  S9'9  inehai. 
t  Thl>(fi«titmtt>  wlihaaolhcTcxperinienimiidgbrMTbraiher,  Mt. 
John  D»T>  <"  *'>'«'>   1'  p-'In*  of  lUfel  fneiaaMdlM  19-9  duilof  tbair 
haln->lt*a(. 
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VraStNATIOM  or  OXIHVKUTtC  BMM  JITV 

:  lh;in  thotie  of  the  fi<te<l  oaet.     Tlie  uxidn  of  cobalt  and 
nickel  were  scurcely  acitHl   upon   nt  u  ilnli  rerf  hemt.     The 
red  oxide  of  iron  was  not  affected  at  a  itroog  rrd  licnt,  whiis 
,  the  bluck  oicidt:  va*  rapiilly  decotopost^  at  k  much  lotrer 
temperutiire;  arsenical    acit)   underwent  do   cliange  ot  the 
greatnt  heat  tliat  could  he  giren  it  in  the  ghutn  i^iori, 
-   while  ihc  white  oxide  rtwlily  decomposed. 
OxiE«i  gWen         In  casts  where  oxigen  was  given  off,  it  was  found  exactly 
:   iiE'rartJl'ib"  ''"^'  •'""^  't*  (luan (ity  u  that  wiiicli  hud  been  absorbed  by 
t-abti.  the  melal.     Thus  2  gmius  of  red  oxide  of  mercury   ab- 

8Dr)>e>l  0'9  of  B  cahical  iuch  of  oxiuuriatic  gas,  and  af- 
forded 0--15  of  oxig«H*.  Two  i^raiiis  of  dark  olive  osidei 
from  raloiuel  decomposed  by  potash,  absorbed  about  '^4 
ufoximuriiitit:  gas,  and  uHorded  0-24  of  oxigen,  aad  cdtKVt 
live  sublitnate  wus  pToduced  in  bolli  taset, 

An»lyiiior  •  1  biTe  made  twu  anily-es  of  corroiiYe  iuWimjteajid  wlomel,  wiih 

Corfo.lvc mb-    eongiderahle  am.     1  dn;oinpa.«l  lUO  graint  of  cotnane  EUblimale  by 

'i^iwld.™' "'    «)(Minsonirdr«i>fpoU»h.     ThL.  .floided   79-6  grains  ol  oituige  «». 

loured  oxide  of  mtrcutj,  40giaituo£wkicbBffii'rdeil9'l5cubicaliuc)Mtof 

oxigen  gu;  lh»  rooiiaU  oIi-ilTer  Joimod  fiom  the  100  gittiiu  wu  108-5, 

100  grains  cf  (ilvinel,  drcumpoitd  b;  GO  grslni  of  pbtuh,  ifforded  BS 

...   ,-1  •      compoiilicia  by  heat  4)1  cubical  jnclies  of  oxigeo.    The  qiunHtjr  of 
.,1,  •        bom-silier  fbrintd  from  ihe  100  ydiiis  will  M-76  graiuj.       ,  ,  ,, 

la  the  ueqad  aiwljni,  the  quwuiiy  of  oxide  ebiujied  from  ttynoAxt 

tuVlim^ewu  TR'i ;  the  qaia^j  gf  murUle  of  tilTei  formad  wti  103-4  j 
.  the  oxjda  pio4M«d  from  dlvon)  we>e'^«d  83  grtios ;  the  twm-iit*a 
.  (ormed  was  i7\  gnbtl.  lintaclina!  loput  musi  confidence  in  tha  Int 
'   aoalTta  ;  but  ihe  tsoar  of  bolh  is  to  ihow,  tliit.ihe  qiuntitir  of  •unu. 

riitic  gu  m.oanarire  subUiqMa  is  exicUy  double  that  ia  oalomd,  and 
'  that  Ih*  onagB  caile.eant«la»  iwics  as  much  oxigen  ai  itic  bUcjb  the 
,  ncrciirjF  briag  coQiidcred  I)  Iha  laiae  in  ill.  The  oliie  colour  of  the  vx- 
'  .,U*  fanned  from  alomel  i>  awing . to  Jt  alight  admixtuie  of  WMfe  oxide, 

fanned  h;  the  oxigen  of  Ibe  w>tei  used  io  precipltatioii;  the  tilt  1  ind-M 
:  almost  jjhfk,  vhwi  *  boiling  solUioit  of  potash  is  used;  tirf.  Mti)iatloa 
--with  a  liuteanageaonlfbriagf  Ihc  tintiooUte.  Itbasbeenalaiadi  that 
.-.^t^.olf  °^i^  ihiowD  down  ftoiu  cilomelby  polasb  it  ■•nboiurlalei 

but  I  bite  neiei  b«a)|a^1eto  find  a  vesligeof  murUtJG  acid  ioitwlieii 
'  well  *  Rah  Cfl.    I(  iaaot.aai;  toobtain  peifect  pKciaiauiaaaat]i3es  of  the 

oxidci  of  mercuF)' )  wstat  iilheres  lo  ihe  oxides,  which  cannot  be  «L- 
.-lireiydiiTen^  without  the  expulsion  of  some  oxigen.  In  all  mr  oxpe- 
■  fiiDeni*,thsU£hih¥oiudeih«dbesnhcited  lo  a  temperature  atiove  Sf^, 

a  little  dew  collec  Led  in  the  neck  of  the  retort,  so  that  the  40  giaJos  mnst 

bare  been  aTarratnl. 
^*    '    ^  In 


COMfHiAnOlfl^OF  t>XIHUEZATIC  OAI  AVD -OXIGllT.^  889^  . 

In  iha  decomposition  of  the  white  oxide  of  zinc-  oxi^en  pxiAnoizxnc, 
expelled  exactly  equal  to  hulf  the  volume  of  theoxioiu-  oio, 
riatic  acid  absorbed.     In  the  case  of  th<:  decomposition  of 
the  black  oxide  of  iron,  and  the  white  oxide  of  arsenic,  the  t 

chanf^es  that  occurred  were  of  a  rery  beautiiiil  kind ;  no  ox* 
igen  was  given  off  in  either  casf*  but  butter  of  arsenic,  and 
arw^ical  acid  'formed  io  one  instance,  and  the  ferruginous  '    <'       '*^ 

sublimate,  and  red  oxide  of  iron  in  the  other* 

Two  grains  of  white  oxide  of  arsenic  absorbed  0*8  of  oxi«         .> 
muriatic  gas*. 

I  doubt  not  that  the  same  phenomena  will  be  found  to 
occur  in  other  instances.  In  which  the  metal  has  compara* 
tively  a  slight  attraction  only  for  oximuriatic  gas,  and  when 
it  is  susceptible  of  difllprent  degrees  of  oxidation,  and  in 
which  the  peroxide  is  used. 

The  only  instance  in  which  I  tried  to  decompose  a  com-  Oxide  of  tin. 
mon  metallic  oxide,  by  muriatic  acid,  was  in  that  of  the  ^    '; 

fawD  coloured  oxide  of  tin ;  a  compound  of  water  and  L^ 
baTius's  liquor  separated. 

From  the  proportions  which  may  be  ^ined  in  consider-  Onepirtof 
ing  the  volumes  of  oximuriatic  gas  absorbed  by  the  differ-  bines  with' 
cnt  metals,  in  their  relations  to  the  quantity  of  oxiiren  which  ^"*»  two^or 
would  be  required  to  convert  them  into  oxides,  it  would  ap-  muriatic  esii. 
pear,  that  in  the  experiments  to  which  I  have  referred, 
either  one,  two,  or  three  proportions  of  oximuriatic  gas 
combine  with  one  of  metal,  and  consequently,  from  the  com- 
position of  the  muriates,  it  will  be  easy  to  obtain  the  num- 
bers representing   the  proportions  in  which  these  metals 
mfliy  be  conceived  to  enter  into  other  oomponndsf. 

*  A  Biii|(iriar  iustaace  of  tbe  tendency  of  the  oxide  of  arsenic  to  be«  ^ 

come  avMDicid  acid  occuni  in  it*  nction  on  fused  hydmt  of  potiwh,  the 
wmter  ia  the  bydrat  is  rapidly  decomposed,  and  arseniaretted  hidrogea 
Cfolved,aBd  arseniate  of  potash  formed. 

t  From  the  experimeats  detailed  in  the  note  in  the  opposite  page,  it 
woald  appear  that  the  nnunber  representing  the  proportion  in  which 
mercary  combines  mast  be  about  200.  That  of  silver,  as  woald  ap- 
pear from  the  lesalts,  page  S97,  aboat  lOO.  The  nambers  of  other  me- 
tals aiay  be  leartit  fram  the  data  in  the  same  page,  but,  from  what  ksp 
be^  stated,  these  data  cannot  be  considcfed  as  very  correct 

Q.  General 
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a.  Gtneral  ContlusioKS  and  Obieroatims,  Ulustrated  iy  Cs» 
perimtKlt. 

Fanner  intir-       AH  the  c<*nriusien»,  whidi  1  Watored  t©  dr»»  in  d»y  luk  1 
2"*  °"'""''"  ccMncDNoicitian  to  the  Society,  will,  I  trust,  be  fotmd  lo  bs 

confirmed  by  the  whole  series  of  these  neir  inquiries. 
Oximuruiic  OsimariRtic  fpit  combian  with  inflantmshte  hodiet,  t« 

■ith  infliro-      ^^^"^  tilDple  binary  compounds ;  and  iti  these  caies,  when  it 
iu»bleboJicv   BCtBopon  oxidoi,  it  mher  produce*  the  t;Xpu]»ian  of  their 

oxi^en,  or  ceases  it  to  enter  into  Dew  combinutioos. 
Thiojcigeo  If  it  be  kaid,  thnt  the  oxi^n  arises  from  the  deToinpos^ 

»m^"  II^b'*^ 'io"  "'■I''"  «i"'i"iatio  K«s,  «nd  not  from  tl.eos.dei;  it 
may  be  asked,  why  it  is  always  the  quuntity  contuioed  io    ' 
the  oiide  ;  aud  why  in  some  cases,  as  those  ol'  the  peroxide* 
of  potaisiutn  and  sodium,  it  bears  no  relation  t»  the  guAi»r  r 
lity  of  S^i. 
KaictdmitMr      If  there  existed  anr  acid  moUer  in  oximiiriatic  gUt  twnia 
^  '  bincd  with  oKij^en,  it  ought  to  be  exhihited  in  ihe  flui4   - 

compoDod  of  ouc  proportion  of  (ihosphorus,   and  two  ot 
okimurialic  %m;   for  this,  on  such  au  assumption,  should 
consist  of  nutiatic  acid    (on  Ihe  old  hypothesis,  free  froiB 
wattir)   and    |jhosphorouE  acid;    hut  this  sulistance  has  no 
cETect  on  litmus  paper,  aud  does  not  act,  under  common  cir- 
cumstaoces,  ou  hxed  alkabne  bases,   such   as  dry   lime   of'. 
niui;Dettiit.  Oiimoriatic  gas,  like  n^igen,  must  be  coinbiued 
in  targe  quantity  with  pecuhar  iiifliimiaalile  mutler,  lo  fortq 
acid  nwtten  JnitsLiauonjuth  hidrogeo,  itiaitaqtlyreddeoa  . 
thp  dn«t  litmus  f)aper„.tb9il^  a  gaseous  body.    Cnntraty 
to  acids  it  espcta  dt^gpn  from  protoxides,  and.  combing    . 
irith  peroxides, 
Decenpori-*        M^Iien'potastiium  in  burnt  in  oxiaiDriaticgas,  a  tfrfcom^ 
rioa^rfpoiMh  pound  i»  o^ltaioed.     If  potuunm  combined  with  Pxij^  i|  " 
employed,lhf  whole  of  the  owgea  is  expelled,  and  tbcHnf 
CoapQond.  formed.   It  is  cpntrary  to  souud  logic  lo  say,  that 
thi^  exact  quantity  of  wiigen  is  given  off  from  a  body  not 
known  to  be  compound^  when  we  are  oertain  of  its  existeofi*' 
iomnbtti^r;  and'all  thecBM«ar«  imntllcl.        la*?:        < 
PrcK^nction  of      Jtn  ftTg^meitt  it]  titMttr  of  the  existence  d^bKigeQ  inoa-   - 
okimttriMic      nmriatic  gas  may  be  derived'  by  sbmd  persoiis  rronJ  the  dr*    ' 
riaik  *  oKuia  cumstBiices  of  its  formation,  by  the  action  of  muriatic  acid 
Sfnuniaiiaq.      \;-,>,f<J  .-      ■  M 


COWItMATIOKS  «r  OXIMUBIilTK  CAS  AKV  OXt«Rir. 

II  peroxides^  or  on  h^peroxioiariate  of  p«ta»h ;  biit  a  mt- 
iBte  iafeatigutiot)  oT  the  subject  will,  1  duubt  i>«t,  show, 
Wt  the  phenomena  of  this  nction  bk  entire!;  couiiilrnt 
I  the  tiewn  I  have  brouj^t  forwufd.  By  heating  mu- 
fctic  koid  ^%  in  contact  with  dry  peroxide  of  meog^diieie, 
'  loiter  I  found  was  nipidly  formed,  and  oxitnuriutic  fjm  pro* 
ducted,  and  the  peroxide  renitered  brown.  Now  at  muriatic 
add  ^as  is  known  to  coLisi^t  of  oximuriatic  gas  and  hidni' 
gen,  there  is  no  simple  exjjlanation  of  the  result,  except  by 
taying,  that  the  hidrogen  ol  the  muriatic  mcid  combiued 
with  oxlgen  from  the  peroxide  to  produce  water, 

Scheele  eKpluuiett  the  bleadliiig  powers  of  the  oKiomri- 

atic  gR«  by  supposing,  that  it  destroyed  colours  by  coatbiu- 

ingwtth  phlogiston.     Berthollct  considered  it  qb  actio ;;  by 

■applying  oxigcu.    I  have  made  hr  experiment,  orhich  seeois 

p  prove,  that  the  pore  gai  is  incapuble  oF  olteriQi;  ve^flble 

rioara;  and  tbut  iti  operatioo   in   bleaching  depends  en- 

«1y  upon  itn  property  of  decomposiug  water,  and  liberating 

p  oxigm. 

bl  filled  B  glaas  globe,  containing  dry   powdewd  itrariate 

f  lime,  with  osimuriatic  gaa.    I  inirodncrd  some  dry  paper 

Ibged  with  lilmas,  that  hnd  been  just  heated,  into  another 

[obe  containing  dry  mariale  of  lime  ;  aftirr  Bome  linie  this 

bbe  was  exhausted,  and  then  couneeied  wiih  tlie  t;1obt- 

toUialng  the  oximuriatic  gas,  and  by  an  appropriate  set 

of  stoi>COcks,  the  pitprr  was  exposed   to  the  sieiion   of  the 

g><k     No  change  of  colour  took   place,  and  utler  two  d^ys 

there  wa-t  scarcely  a  perceptible  alteration. 

Some  similar  paper  dried,  introduced  into  gas  that  had 
ntt  been  exposed  to  mariate  of  lime,  was  instantly  rendered 
white". 

PWper  that  had  not  been  prniously  dried,  brooght  into' 
rOBlaet  with  dried  g-as,  nndcrwent  the  saoie^  chaiii^e,  buti 
more  slowly. 

The  hyper«xi muriates  seem  to  ow»  their  bleaching  powers' 
mtiKly  iv  their  looaeiy  combinei}  oxigen  ;  there  is  a'stroag 
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coMBntAnnws  or  oxihubiatic  axs  akd  oxiai 

tcodrocy  in  the  ni«ul  of  those  io  coaman  uw.  t 
aimptecnmbmutioiiG  withox'imuciHtic  gas,  aad  the  oxigen  i» 
eilKily  exprlied  or  uttmrtei)  from  Iheto. 

It  is  gen«iall]r  sUti;^  to  chemical  bookB.  that  oslmDrislie 
gas  ia  capabi*  of  beiiii;  ci>ndvii»ed  und  i:ryBt«lliMil  at  ■  low 
tem  perm  urn  ;  I  have  romid  by  several  eKperimenls,  ihit. 
thi»  it  Dot  llie  f«Be.  T!ie  tuluiion  oi"  oxiuuridtii:  gas  in 
waler  frerzeti  more  readily  tlian  puri;  waler,  but  the  pure 
gu  dried  hy  muriate  of  lime  undergoes  no  chuoge  whatever. 
■t  a  temperature  of  40  heU>w  0°  of  Falirenheit.  The  mis- 
take leenx'  to  have  arisen  from  the  exposure  of  the  giu  to 
rold  in  boKle?  containini;  moiHture. 

I  atlem|>lc<1  to  decompose  boraci 
by  oxitnuriiitic  gns,   but  without  s 

phosphorus  for  osigeo  aie  slTO[ii;er  thai 

And  from  the  t-yperijuents  I  have  aire 

arseulc  are  analogous  io  thii  retpecl,  and  probablj  MIS14;  • 

cither  melaU. 

Potawiom,  sodium,  calcinm,  Btrontiuuii  barium,  zinc, 
oiercury,  tin,  lead,  aad  probably  silver,  autimoay,  aud  gold^ 
seem  to  have  a  stronger  attraction  for  oximuriatic  g^a  thi^it 
tot  otigva. 

I  have  a?  yet  been  Able  to  make  *< 
the  combioatioo*  of  thv  oximuriatit 
Other,  or  with  pkides.  The  liquor 
from  tin,  mix,  producing  an  incrc-a 
the  pboaphuretted,  and  the  sutphui 


:id  phosphoric  acids 
ess :  from  which  it 
of    boT^ium    and 

idy  detaikd,  irou  and 


!ry  few  experim«its  or 
:  compounds  with  each 
from  arseuic,  and  that 
Be  of  temperature;  and 
etted  liquors  unite  with 


tXST 


«ach  other,  and  with  the  liquor  of  Libavins,  but  without  any 
remarkable  phenomena. 

I  heated  lime  gently  in  a  green  glass  tube,  and  passed 
tbe  phosphoric  aubltmate,  the  saturated  Qximurukte  of  plxs- 
phornt  through  |t,  in  vapour;  there  was  a  violent  action. 
with  the  production  of  heat  and  light,  and  a  gray  fused 
lOBEs  was  foripcd,  which  affordtd,  by  the  oclion  of  water, 
muriate  and  phosphate  of  lime, 

I  introduced  some  vapour  from  the  healed  phodphoric 
•ubiimale  into  an  exhausted  retort  containing  dry  paper 
tinged  with  iitinus;  the  colour  slowly  changed  to  pale  red. 
Tbif  fact  seems  in  favoar  of  the  idea,  tltat  the  substance  is 


(AflMS  Of  jOXtmnUATIC  JBAt  AXD  PlJ(«SVf  .  %S$. 

»at  M  some  minute  quantity. 9^  aqy eovs  vappav  its acidHjr- 
K  been  preient  in  the  receirer,  the  experimeot 
regarded  as  decisive;  the  strength  of  its  attri^ioii 
lia  is  perhaps  likewise  in  fnvQur  of  this  optgion* 
imuriates  that  1  luive  tried,  indeed,  form. triple  ^ 
fS  with  this  alkali ;  but, the  phosphorus  is  expelled 
e  beat  from  the  other  compounds  of  oximuriatic 
ihosphorus  with  ammoaia,.  and  the  subttance  re- 
I  combination  is  the  phosphoric  sablimate* 

Reflections  on  the  Nomenclature  of  the  Oximun* 
atic  Compounds*   ' 

a  budy  which  w  not  known  to  contain  ozig^n,  and  Nomendatuie 
mot  contain  muriatic  acid,  oxamoriatic  acid,  is  ^^""^^m^^*^ 
>  the  principles  of  that  nomenclature  in  which  it 
;  and  an  alteration  of  if  seems  necessary  to  as«st 
m  of  discussion,  and  to  diffuse  just  ideas  on  the 
If  the  great  discoverer  of  this  substance  bad  «giii- 
any  simple  name,  it  would  have  been  proper  to 
rred  to  it ;  but  dephlogisticated  marine  acid  fs  a 
^  can  hardly  be  adopted  in  the  present  advanced 
science. 

insulting  some  of  the  most  eminent  chemici^l  pbi- 

in  this  country,  it  has  been  judged  most  proper 

a  name  fcninded  upon  one  of  its  obi'ious  and  cha« 

properties — its  colour,  and  to  call  it  chlorine,  or  CWoritw,  or 

0  chloric  gas, 

• 

it  hereafter  be  discovered  to  be  a  compound,  and 

ttain  oxigen,  this  name  can  imply  no  errour,  and 

!essarily  require  a  change* 

the  salts,  which  have  been  called  muriates,  are  not  Salts  impro- 

cootain  any  muriatic  acid,  or  any  oxieen*     Thus  I***"*?  cal!e4 

w        j-»  muriates, 

liquor,  though  converted  into  a  muriate  by  water, 

nly  tin  and  oximuriatic  gas,  and  horn-silver  seems 

sf  being  converted  into  a  true  muriate. 

re  to  propose  for  the  compounds  of  oximuriatic  Compounds  oC 

oflammable  matter  the  name  of  their  bases,  with  o*»™«*n»tic 

cas« 
aatioo  one.     Thus  argentane  may  signify  bora** 

• 

•  From  X^*^'*  ' 

rilver*^ 


Vihstrt  at  omrwkTtc  tit  iirti' 

«rver;  tiannitw,  Libiviiik'*  liqnor:  aitOoionaaB,  hulterof 
ftntiuiony;  mlphuniit^.  Dr.  Thoaiiioi/iiBulijhuteiied  liqaort 
and  so  ou  for  the  rest. 

tu  owes  «he\i  the  proportion  is  one  quantity  of  oxirnur*'' 
atit  ]>as  and  one  of  iiifrummatil^  m«iter,  thift  nempociittaM' 
»fn  be  c(irap*tent  fo  exprekt  the  cluss  tn  which  the  borijr 
tieTcini^,  nod  irt  onnititutioii.  In  cii««  nhen  two  or  ■nor*' 
proportions  of  iQl!diiimable  matter  combioe  with  one  aT' 
gus ;  or  two  cv  more  -of  gas,  trith  one  of  inffsmmable  mitr 
ter;  it  tu*)-  bi!«onrfnicnt  to  bt);m%  the  proportiui.s  b}^Kx- 
iiij^voneU  liefore  the  name,  wheu  tKe  mfitiaimuble  mallei 
predoiiiinute^,  and  after  (be  naine,  when  the  giu  it  in  Ki.- 
€(-ss ;  and  in  the  order  of  tlie  alphiibet,  a  lij^tiifyjiig  two,  t 
three,  i  four,  and  bo  on. 

Tlie  nutne  muriatic  acid,  as  applied  to  the  compound  of 
hidrogeo  and  oximurialic  gab,  there  seems  to  be  no  reason 
lor  ulleriD^.  And  the  compouudi  of  this  body  with  okidei 
should  be  chumcteriscd  in  the  usual  manaer,  and  us  the 
ot^er  neulral  saLts. 

Thus  muriute  of  ammonia  and  muriate  of  mafpiesia  arc' 
perfectly  correct  expreeaiona. 

I  bhall  not  dwell  any  longer  at  preu-nt  upon  this  subject. 

—What  I  have  advanced,  I  advance  merely  as  suggestion) 

and  principally  for  the  purpose  of  callini^  the  attention  of 

philoMpber*  to  it*.     Ab  chemistry  improves,  many  otfteT' 

alteratjoDi"' 

I,  that  aoamemar.balvupd for oidiBuriati*^  , 
laof  itspTescDta|ii;eUalioii,ikhich  mi;  harmonint  witlu 
Ibr  new  Tk«a,aDd  vbicb  may  yet  ciignify  its  re lu lion  to  the  muHatic  acid, 
anchudciDBhatic  ju^oruximuric  gisi  bat  in  tbis cast h  vould  ba  ne* 
Ocisaryloctalltlicitiiu'istic  acid,  hyiLvgrnated  nunttlc  acid,  artiyAmr 
morlatkacidi  and  the  »tll»  iphtthcuplrin  it  hyJfutfwted'am'ialti  «»>■" 
bjdrMoarif tu ;  *iid«o»i»eh«plaa,the  wmpoapdauf  WMurlatjc-pla  . 
mttrt  baeaHed  deaooatMor  oumuriatn,  wiiich  I  cBBwiTa  v<MM«Kal»  , 
more  nmiplexilj  tai  ibKcDlty  in  aiiAildiag  jutt  iillM  oa  tkia  depaitr..  ^ 
nrnt  of  chemical  kaawledgp,  Ihan  the  melhoda  wbtcli  1  bare  ventured 
to  propose.  1|  maj  hoiieTei  be  ri|;lit,  conaidfruig  llie  inffalt  date  of 
tkc  iavtiligatiuD,  to  BBk-pend  file  a  lime  Ihescloplionof  aayaetrtCRSf  < 
IbiOitM cottrpomtdi.  hiiipaBtlbit,IHat  luiinnirialtefaainay fct«o«»'' 
poiiad,  and  that  this  boily  and  ovigcn  may  cinUin  HiineConuiuMpriB- 
eiple  ;  but  at  present  *e  have  pO'iaaic  liglM  to  «ay  lh>t  mimurlatie 
fa^tiyatoiiuoxictD,  ttiao  to  say  tbattiucoutaiiuhidrpgeii}  andtwiua 


iiiTATiovs  oFMlOTRriric  4is  AMD  oxiC£vr»  j|3jp:    ' 

us  Will  be  necessary ;   and  it  »  to  be  hoped,  that, 
*  they  take  place,  they  will  be  made  independent 

prom  tbinfl:^  lUid  not  oplnimit  j  and  till  a  body  if  decom* 

hottld  be  ronsidcicd  as  fiimple. 

ait  aniDbcr  of  Mr.  Nirbolson'f  iourcal,  vbicfa  appeared. 

St,  u-hilc  tbis  sbeet  was  correct ini^  for  tbe  prc«9,  I  bnve  seen 

09  paper,  by  Mr.  Murray,  of  E<dluburgb,  in  wbich  be  baa 

to  sbow,  tbat oximnriatic  irns  contains  oxi^n.   His  mctbods  Supposed  4e. 

tonating  oxininriatic  fras  in  escccM  with  a  nit^tnrc  of  lii-  compositional 

d  t^aseouB  oxide  of  carbon,  when  he  ntppnse$  carbonic  acid  o^^aiuTiatifi 

and  hy  mixing  oxhnnnaric  gas  in  excess  witb  svlphnrctted  " 
wbcn  be  ^vproffs  sulpburic  acid,  or  aulpbureons  acid  ia 
D  some  experimenls,  la  wbkh  my  brotber,  Mr.  Jobu  Dav)', 
id  as  to  cooperate,  made  over  boiled  mercury,  wc  ftiun^ 
s  of  bidrog^c,  ^  partfl  of  ^u«rous  oxide  of  carbon^  and  SO 
ilmurlAtic  i^as,  exploded  by  tbc  electric  spark,  dirainisbcd  ;  |, 

I  measures  ;  and  calomel  n-9s  formed  on  tbc  sides  of  the  tnbo. 
dry  ammonia  in  excess,  and  exposing  tbc  remainder  to 
\  remained,  which  equalled  more  than  9  meaaurM,  and  which 
i  oxide  of  carbon,  with  no  mure  impurity  than  might  be 
im  the  air  in  tho  ga^ses,  and  the  nitrogen  expollcd  fi-oin  tlie 
so  that  tbe  oxigen  io  Mr.  Murray's  carbonic  acid,  it  si'cm!^ 
•d  from  water,  or  from  the  carbonic  oxide.  Snlphnretted 
ddfid,  over  dry  mrrcar\%  to  oximuriatic  gas  in  excess,  m- 
two  or  three  experiments;  mariatic  acid  gua,  containing 
>f  oximunatcof  sulphur,  wan  formed,  which,  whca  ncatrai- 
lonia,  guve  muriate  of  ammonia,  and  a  combination  of  am- 
oximuriatc  of  sulphur. 

lixtui-cof  oxiiitunatic- gas  in  excess,  and  sulphuretted  hidro- 
liTrrcd  to  pass  into  tbe  atmofipherc,  tbe  smell  was  tbat  of 
■jf  suipb'.ir;    there  was  not  the  sli^htrjst  indication  of  the 

any  sulphurU:  or  sulphureous  acid.  If  Mr.  Murray  hud 
aia,  insh'ail  of  water,  for  analyzing  his  rrsults,  I  do  ::ot 
oulii  have  conchidcd,  tb^it  oximuriatic  gus  is  capable  of 
on  by  such  methods. 

ot,  at  present,  enter  upon  a  detail  of  other  experimentfy 
«  made  on  this  subject,  in  cooperation  w.tb  my  brother,  as 
ition  to  nftr  tn  them,  in  an  annwir  to  Mr.  Murray's  paper. 
whidCybyKuyin;;,  that  this  iugciuous  chemist  has  mistaken 

ctinniiwiiitr  1  li«>in  lint'.tlii-timi  •    T  ni*>Tplv*  ..tiito  u  Imf   f   I>ci%-<j» 


I 
I  . 


J36  .^fc^^-—   -^j^KTlHC   PtW*.  ^^^ 

of  ull  Aprcuklirr  ri««a,  that  uew  aann  trill  b*  dcriwt)  trom 
MtDc  tlmplcand  iovitmUe  |>ro(>«ny,  and  th4L  mov  sTtninTj. 
designation!  will  be  employed,  la  signiTy  the  close  to  whiib 
MmiMutiJt  or  umplebodiea  belong.  r-    ^ 


SCIEMTIPIC  NEWS. 

'ffemcrian  Natural  Hitloiy  Soeittjf. 

UAMrrjfUl.  r\T  the  meeting  of  this  Socirly  oft  ihe  27tl(  of  Apiil, 
Professor  Juiaesaa  read  a  pap^r  cotioerning  ibr  gcagmattr 
rrlaliocu  of  thn  Iceland  doubly-refracliog  cryttal.  The 
secretary  coromumcsted  an  account  of  (he  habits  or  the  co- 

Embo-cooM.  Ijwbuiiinnjer,  or  ember-goniie,  bj  Dr.  Edmonalcin  of 
Lerwick.     And  Dr.  Gordon  read  an  iiiterestiog  paj)er,CAS- 

OoalUiMvr      sisling  of  ob)ier*»tions  and  eiperiinenle  on   the  qaatiUea  ofi 

ftvai.  Benaalioii  of  eonnd  ;  n»  the  dilTerent  mode*  in   which  Eothv 

rouB  vibratiuos  are  cominunicstcd  to  the  auditory  nerve ;  on 
the  ideas  of  the  distance,  aod  of  the  angular  position  of 
Rounding  bodies  with  respect  to  the  ear,  which  areata^ 
eiated,  by  experience,  with  tlie  diirerent  qtialitiea  of  sounds; 
and  on  Mxne  of  the  more  remarkable  diflerencea  in  tkemut. 
ilf  hearing,  both  onginal  and  accidental,  whic4)  are  oeca- 
eionally  obterred  atnong  individuals,  and,  in  particnlar^  on 
tbe  musical  ear. 


RtpOTl  of  the  Pneeedingt  of  ike  Mathertmlteal  wuf  Pky^Ul 
Clou  of  the  frtuth  IntlUutt,  loiJiuued  fram  p.  Ifijh  „ 

Mr.  Mirbel  has  continued  his  researches  into  the  pbjno- 
logy  of  plants.  Hitherto  it  had  been  uclcnowledged  indeed, 
that  the  albumen  of  seeds  cnrntnooly  served  to  nourisli  the 
joang  plant  after  germination  ;  but  this  opinion  required 
the  support  of  positire '  observations,  and  Mr.  Mirbel  a^ 
ptars  to  have  removed  all  doubts  respecting  it  by  an  expe* 
nment  as  simple  as  iugeniou*.  The  embryo  in  tbe  teed  of 
the  onion  bends  as  it  unfoldit  itaelf,  ao  aa  to  form  aa  elbow 
that  rises  out  of  the  ground,  while  the  plumula  and  radidr 
TCfnain  concealed  ia  it.  If  at  this  stage  of  vegetuiaa  a  ■ 
mark 


iMiik«f  iDf  kM  btJiiBMle  At  equd  lieightt  ra«tlNli4iro 

>biMLlH?>  of  tbe  gmie,  the  oMrk  nter€st  tbe  tadiole  :«rfll 

tite  Aine^  if  the  plant  received  no  aKin^fit  b«t  frDOll  the 

jttiOMof  the  Earth;  oo  the  contnirf^  if  it  were  tfaarifktd 

Mlaijr  &y  theatbdnwD  of  the  seed,  the  mark  oil- "the  plh- 

'flinle  ivofild  rise  abotie  the  othe^:  *aiid  lastljr,  the  marks 

woald  riae  pretty  eqaalty,  if  both  the  ^oand  and  the  seed 

'  eooeorred  in  the  de^opemenl  of  the  germe.  It  is  the'lattier 

'  pheataieaoa  that  takes  place;  and  it  ceases  when  the  albo- 

'  >M€fi  is  eottreiy  abaorbed :  the  yoting  plant  has  then  strength 

'•— aogh,  to  dtrive  from  the  ground  or  the  iftiiiosphere  the  . 

'  ttoiivishirteiit  it  thenceforward  requires. 

Thi¥  paper  ia  accompanied  with  interesting  obserrattons  Gcnaiasdoa 
OD  the  germiDatioD  of  asparagus,  and  on  the  manner  in  ^  ufsra£u% 
wMeb  the  leArea  of  this  plant*  at  first  ensheathed  like  all 
thoie 'of  the  moni^cotyledons>  become,  b^  the  growth  of 
'thcatalky  latetal  and  opposite^  and  afterward  lateral  and 
•ItehtetiB. 

Inahother  paper  Mr.  IVfirbef  has  examined  the  germina-  and  of  the 
tioil  of  the  Belombium.  Botanists  were  not  unanicnous  re-  *•*  ^^* 
•pectiog  the' class,  to  which  this  plant  should  be  referred,- or 
the  natore  of  the  two  fleshy  lobes,  from  between  which  it 
aprings.  Some,  observing  no  radicles  dereloped  in  the  ger* 
minatioD  of  this  plant,  Muppose  it  to  be  destitute  of  them : 
some  consider  these  lobes  as  roots ;  others  as  peculiar  or- 
gans analogous  to  the  vi  tell  us.  Mr.  M.  has  endeavoured  to 
remove  these  doubts  by  his  dissections*  In  the  first  place 
he  finds  in  the  neiumbium  all  the  characters  of  a  plant 
with  more  than  one  cotyledon ;  he  next  finds  in  the  lobes 
vessels  analogous  to  those  of  cotyledons ;  and  at  the  junc* 
ture  of  the  lobes  he  observes  other  vessels,  uniting  ia  the  '  ■'r\ 

same  manner  as  those  that  are  chamcttiristic  of  the  radicles 
in  embryos  furnished  with  them.  Hence  he  concludes,  that 
the  water  lily  does  not  differ  essentially  from  the  other  plants 
of  its  class. 

Mr.  Correa,  while  he  agrees  with  Mr.  M.  in  considering  Thclobnaf 
the  neiumbium  as  a  dicotyledon,  differs  from  him  on  the  *!!!i^*^jjl' 
nature  of  the  lobes.     He  thinks,  with  Gaertner,  that  they  thevitellui. 
have  a  great  analogy  to  the  vitellus,  and  he  compares  them 
with  the  fleshy  tubercles  of  the  roots  of  orchis.     Plants  he 

observes 


It 

■•Dm 


«kMntk  tia«*  a  double  orKauEMioo.  Ttlaliog.  »« 
hand,  lo  the  enrth,  ia  vhteh  ihe^  »|>vmI  tlkrir  roaUi 
•ihftTt  lo  the  aUi  in  whicli  their  Ie«vc*  iti«  cxpuwIt.'fL 
Nats  are  ikitiited  to  the  MCmi(1i:ig  vegvuiioo;  thr  Imi^, 
to  the  dMceudiuic ;  mid  it  i*  at  llie  poiut  Kb«r«  Uimb  tp9 
■}Bliriaa  uuKe.  that  thr  cotylFiloa;t  ate  usiially  pl«c«d<  .Si0l 
itw  IdbM  of  tlir  ii«lijnil>iuni  are  at  the  lonett  part  of.itiH 
plant,  nod  coiucquentl;  brlnog  lo  tKe  roots.  The  exaoipk 
of  naoy  other  pUnU  fl«siitute  of  cotykdoita  •faoifs,  tint 
th«]>'  ar«  tiM  ewetilUl  to  v«pFtati<Mi ;  aodthat  the  characWrf 
derived  frum  titem  to  armngs  tht  vegetable  kiat;d«««Ja 
thre«  divisions  are  ia^uflicieDt,  and  should  b«  tej>lae«d  by 
tlMi*Q  arising  from  the  dircclioa  of  the  vessels  and  atedullary 
ndii.  .    . 

a  Mr.  Poiteau  haa  examioed  l1i«  gemination  of  j>rMtH' 
The  par,!  of  rhe  wed,  which  ought  lo  be  cou«ider*d  «  tha 
{(itjI«doth  is  yet  queetioaed  among  botanisu.  Mr.  P.^oif 
aervin^;  that  the  scutum,  which  O'lertner  look  for  a  vUdlvSi 
.Slid  Mr.  {LJdiiud  IW  the  hotly  of  ibf  rudide,  mu  piw^  at 
'  Uit  point  nhere  the  plutaula  aod  iodide  aepante,  (t.^sni 
tbia  ;i  true  botylcdan*  AJr.  P.  bus  obKtved.too,  thai,  tju 
monient  wheo  the  radicle  of  a  gtiiss  is  unl'olded,  it  auvmes 
lite  tigurt  of  a  coue,  aud  represeiita  the  tapiioot  of  other 
plciDts  ;  but  as  souu  as  the  ];iti;riil  toots  have  acquired  u  cer- 
tain growth,  tliix  CQiiE  is  obliteriited,  eo  thnt  ao  ^ilant  of  this 
fiumlf  Juk*  a  taproot.  And  aa  Mr.  P.  tiaa  mad?  the  if^t 
itbaeiwation  on  aifTe»I  .otber  pionDcotylcdoiw,  tbia  Bi|)>||tiAi- 
tion  of  .nuoieroua  secmidary  roots  fior  one  prinpfinl  j«pt 
tkkeafrfaDe,becau««eacb  bundle  of  fibres  of  the.i|iODftg(||f- 
ledona-baa  iti  pecuUa'  roat>  ...  .^, 

'  The  re»esrchc«  ef  Mr.  Cuvter  concerning  fuail  «iMnria 
lia*e  commoaly  led  bim  to  dtacnssiocM. respecting  the  j)ir- 
.cies  adoatitad  by  naturaliata,  tending  generally  to  tite  ti- 
Tiiacement  at  the  tcience  of  zoology.  Thus  in  conMdari>g 
the  orgubization  oF  the  amphibious  inamnialite,  hehaftbccn 
led  to  separate  from  the  aeala  and  noraui,  tlx;  IndisB  wall- 
yus,  the  manfitees,  -and  the  species  described  by  Stemr. 
These  three  genera  focoa  one  family,  dibitingotsbed  hy  the 
,4ib«eace  of  the  posterior  extremities,  aod  by  berbiranMi 


■mctsmxtwif-  vzvs.  \g9^ 

^ '  In  uotherpflipery  od  tbe  genns  fdii,  he  ghrevibtiOtltoto-  FcBiw  fnui, 
^cal  dbai»cter» of  the  head  in  the  principal  species;  «nd 
liei  mnde  known  a  species  not  distinguished  bgr  Jnodem 
4iatttralislsii    To  this  be  has  given  tbe  name  of  ieopasd,  Ltopsid. 
which  had  become  synonimous  with  paother,  for  want  qf 
Wng  able  to  apply  it  w^th  precision*.    It  diflpers  from  the       .'.'./ 
latter  in  being  of  a  smaller  sise^  and  having  a  greater  nnm- 
fer  of  spots. 

.  Mr.  Geofitoy  long  ago  made  a  particolar  dinsion,  under  Claarificttkn 
the  name  of  ateles,  of  the  apes  without  thumbs,  which  bad  ^^^P^>* 
Acen  Gonlonnded  with  the  sapajous,  from  the  preheasile''  •  '  • 

tail  common  to  both.    .He  has  now  added  two  new  species  Two  new  spa* 
to  those  he  had  already  made  known,  and  given  figures  and  ^'*** 
descriptions  of  them.     One  of  them^  which  he  names  arach* 
notdes,    had    b#^n    merely   mentioned  by   Edwards  and 
Srown.    The  other,  which  he  terms  eacacfr^  is  altogether 
new.     It  is  black,  with  white  hairs  round  th^  face. 

Tbe  some  gentleman  has  described  two  birds;  one  im«  Ornithology. 
perfectly  known,  the  other  new.  The  latter  has  some  re- 
nemblance  both  to  the  corvus  nudus  and  the  c  calvus ;  but 
there  are  sufficient  differences  betw^n  them  to  form  three  dis- 
tinct genera,  under  the  names  of  cephalopteruB  for  the  new 
species,  gymnoderos  for  the  c.  nudus,  and  gymnocephalos 
for  the  c.  calms. 

The  cephalopterus  is  black,  with  a  very  high  crest,  whif^h  C(*phalopte« 
ialls'forward  on  the  beak,  and  a  kind  of  dewlap  also  covered  ^^* 
with  leathers.    Each  of  these  Is  olf  a  metallic  violet  colour. 

Tfae'otherbird,  which  had  been  imperfectly  described  by  Microdacty- 
Marcgmve  under  the  name  of  cariama,  Mr.  G.  had  consr* 
dered  from  his  description  as  approaching  to  the  trum«« 
peter;  but  now  he  has  seen  it  in  the  Museum  of  Natural 
History  he  classes  it  as  a  separate  genus  under  the  name  of 
■licrodactylus. 

The  tortoises  have  furnished  Mr.  G.  with  the  subject  of  Tortoim. 
another  interesting  paper.  Having  seen,  while  in  Egypt, 
the  tortoise  of  the  Nile,  mentioned  by  Forskaol,  he  was  led 
to  form  a  particular  genus  of  all  those,  which  like  it  have 
the  esctreifaities  of  the  ribs  separate,  and  a  soft  shell.  He 
names  it  trionik,  and  has  added  to  it  several  new  species. 

Mr.  Brougoiart,  in  his  elegant  general  treatise  on  reptiles, 

had 


Icihyol 

I 


tbe  tmcudUa. 


Jmc)  claMcd  thn«  with  hU  eraydcH ;  noticing  at  the  tome 
%me  (he  cburncten,  th«t  (lislin^ulxh  tliern  from  ull  the 
other  specka,  ihc  shell  of  wliich  U  complete  and  li*rd.  The 
large  MfUh ell ed  toUoise  of  Burtfain  Mr.  G.  places  in  the 
genDscheiya  ot'  Dutn^ril. 

Twealj-  yean  afjo  scarcely  thirty  species  of  tortoises  were 
knowD,  but  De«rly  twice  as  many  are  ucmrately  described 
by  Mr.  Swei(;er  in  bis  general  mono^rapfiy  of  tortoises.  Is 
this  work  s  copious  list  of  syBouimes  is  ^iTcn,  end  it  is  il> 
lustruted  with  figures  carefully  engraved. 

The  class  of  fishes  too  1ms  been  enriched  with  many  new 
species.  Mr.  Kisseau  and  Mr.  Delaroche  have  commani- 
cated  the  obsecTations  iliey  made  on  thia  subject,  the  for- 
mer in  tUe  Gulf  of  Nice,  the  Ulter  ia  the  sen  round  the 
Balearic  Isliinds.  It  has  been  supposed,  that  fishes  hail 
their  peculiar  climates,  but  Mr.  K.  has  found  in  the  Medi- 
terranean bsbes  coniudered  as  peculiar  to  tlie  East  Indies, 
and  othfis  known  only  in  the  northern  seas.  Mr.  Dela- 
xOche  made  some  interesting  observations  on  the  depth  &t 
which  difi'erent  tishn  habitually  live,  the  manner  of  catching 
tliem,  and  their  uirb! adders. 

KoliviiiistHiidtng  tlie  difficnlly  of  |)liyBioloi;icaI  experi- 
meat*,  «nd  the  nicely  required  in  them,  Mr.  von  Humboldt 
made  many  during  his  dangerous  and  toilsome  travels.  He 
baa  communicated  his  experiments  on  the  respiration  of 
the  sbsrpoosed  crocodile  of  America.  He  found,  that* 
QOtwithstaoding  the  virfume  of  its  broncbis,  and  the  %\m> 
tureof  its  pulmonary  cells,  it  suffers  greatly  without  «*irp- 
ply  of  fresh  air;  its  breathing  is  very  slow  ;  and  a  young 
one  a  foot  long  deprived  the  air  of  scarcely  13  cubic  incbea 
of  oxigeu  in  an  hour  and  forty  thre 


To  be  concluded  in  our  next. 


Jbt  aeddeni  Atu  reudertd  uf  mable  ta  haerl  our  vikiU  Mb^ 
tecrotogieal  Journal  thii  month. 
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ARTICLE  L 

Om  ike  Moiiam  of  Rockets  boik  in  Thnresistif^  and  Remiing 
Mediums.    By  W.  Moors,  Esq* 

rCondnuedfrom  Vol.  XXVllI,  p.  1(^7 

To  Mr.  W.  MICHOLSQN. 
SIR, 

Jl  he  followiQi^  IS  ft  farther  extension  of  mj  essaj  con* 

cerniag  the  motion  of  rockets  in  different  mediums;  which» 

if  worthj  acceptance,  is  quite  at  jour  service*    1  he  last  two 

propositions  are  ^ven  as   preparatory  to  my  next  inquiry, 

which  is  that  of  the  several  effects  of  the  wind  upon  the  firH 

motion  of  these  machines,  when  it  is  blowip^  in  any  given 

direction  and  velocity ;  which  I  will  communicate  to  you  as 

soon  as  time  will  allow  me  properly  to  prepare  a  paper  of 

them* 

From  the  results  of  the  propositions  that  here  follow,  CariMt  Iketo 

aome  very  curious  and  important  facts  are  ascertained;  as  ••obr^ncdla 
^  ^  the  followlBf 

that  the  motion  of  a  rocket  ran  never  become  uniform  mm^ssliisui 

throQghoat  the  time  of  its  bumiug  under  i^ny  law  of  resist- 
ance whatever;  that  bodies  projected  into  resitting  me* 
VouXXIX,  No.U4,-^na.l8lU        R         diwaa 


«u 


' 

h 


THROKT   OF  THE    UOtlOR    Or  KOCUI 

ditmt  cannot,  indrpeudent  of  gravity,  dencrlbe  J 
finilc  sp«cn  but  ia  infinite  titiw*.  I«i  i)»  ndftcitr  ^  pr»- 
jection  b*  whflt  k  may,  grtnt  brsmiiH;  iht  tuun  of  Ihe  re- 
tiauace  or  B  >ph«re  to  that  of  iti  circtimicribing  cylindvTt 
wh<^n  thU  uovas  in  a  direction  pcrptrndicukr  to  its  axiij 
■nd  manyoth^rr  very  curious  particiiliirs,  a>  the  prrion  wli» 
»hJl  ivad  this  paf^r  will  lin^.  The  itivefttigutioDi  of  tlu  t«- 
sistHuce  to  cytinderB  moving  in  floid*  in  dim^tiont  different 
Trom  (bst  of  their  axes  are  iie*,  m  far  as  I  k  now.  No  work, 
Ihut  1  am  acquainted  witli,  contains  a  solntiun  to  this  pro* 
biem  generally,  but  merrly  of  the -common  particular  case, 
where  thetolid  19  supposi^d  to  move  in  the  direction  of  iti  axis ; 
and  perhaps  tlie  flight  of  rotkf  ts  i»  vue  out  of  but  very  few 
case!  in  which  the  Bubject  is  at  nil  applicable. 

Willi  thanks  for  the  attention  which  you  have  hitherto 
paid  to  my  communications,  and  rrapect  for  that  impar- 
tiality and  ability,  with  which  your  Journal  is  conducted, 
lam.  Sir, 

Your  moEt  obedient  servant, 
As^dl  A-eiSeiky,  W.  MOOKE«. ' 

Jane\Bi\. 


Tba  Botioa  ^''  d^^ni'"'  uMftrir  iht  MoMon  ofa  RtetH  attendimg  ver- 
•f  I  rodtateu  lietti/y  M  the  Atmotpkert  can  etwr  fteeoMc  wniform  i  'fke  late 
iiw<Tt*'wu«       ^  rtMUtmce  bfiitg  dirtetfy  at  the  square  of  the  vehdty,  mi 

When  the  motion  of  a  body  becomes  nuiierm,  or  ibe  ve^ 
loctty  a  mazimum,  the  acceleratife  force  is  then  BOthiog: 

Itaffrfortwttmg-l— — — ■ -~rr —  —  1  the»«e}ei«i»» 

force  (see  the  last  t*rop.}  =  o,  aud  reducing  the  eqaation, 

We  <tw»  »  a  *  .  ^(V,"''  ? -J"*  +  ^'y  .     Wheneeit 

.  .  _        KppeMt,  that  tbe  veloatj.  and  consequently  the  motion  ot 

.;'> .    «  the  rocket  csn  never  became  equable ;  being  in  terms  of  < 

** "    '  tbe^ime  of  its  burning:  but  will  begteater  atidgre«tarnBl« 

'"^  '  Itbe  end  of  the  time  4,  when  the  velocity  will  continually  dof 

jerease  tiU  the  whole  is  destroyed  by  the  relardive  force  vS ' 

.3»  \  gronty. 


'•  And  it  it  moreoftr  evident,  that  the  moHoo  of 
St  cin  never  becpme  uniform  un^fifiy  law  o^f  JTcjUV 
ILaterer. 


Pmoi»«  5r. 


i^gv  wtmitmmg  as  im  the  f^ih  Propositkn :  to  fimi  4ke  V«todty  and 
niy  and  Space  described  iy  ike  fUkckei,  when  U  is  iV  ""^^^ 
ued  only  6y  the  impelling  Force  ^tkaQ^ngposUiqm  and  ^ket  fimm     . 

Resistance  of  the  Medtum.  *  the  lmpiil«e  if 

itscompoiitiaa 

mud  rvsittanee 

c^  jgilgvity  not  jiotingt  the  ^^lecative  ^rce  of  thfe^*^"^^ 

,«t the ei\d;of  the t^aie i  full )^ ^  m    ... irsrr- 

kermiDed  in  Prop.  €•     <Therefbre  4f  sbl  9  g/t'  fc 

ii  I*        ktJ*  f 
larR,  /  =  amb\9nip  zz  c6*)—— -—-—;, and 

I  —  PC  ■ 


V^'T^ — :;»-svhcreof  the  fluent  is  — n 


I 


.•00  <  .;=  fl,it^  iF  -^1-  •  JVP-  l«p-~  •  there^  the 
t  floci^t  w  —l— ..byp.l9g.r7rr-—  «   ^ 

«t**J*       (7)  •-•    ^ 

-::  tod  hence  kf^the  nature  of  kpi. 


ltd 


THKOBT  or  TBS  HOTIOI 


(r)   =■''"''    -r-  = 


we 


■  nJ   liy  r^lucing  t)A 
wlnrh,    when    t  =:    , 

ireliK  ity  of  the  rocket  i 

r^BMBburnini;.   Or,  mtoriiigiheTalurt  of  j,  w,  /,', 
the  velocity  of  t)ie  rocket  in  thiw^use  will  he  esprti 


+  » 

—  » 

— ) 

'     • 

i 

1'- 

po". 

I 

/" 

+ 

1'- 
— p 

P'l- 

;.  + 

c 

— p 

.1-'"' 

■(t)*!'"'*! 


f*  ,  n       " 

{amb*)  +  [ontt*  — «o6*) 

Now  t«  dettrmiac  what  this  velocity  U,«re  must  fi 
thevalueof  P-forthegiTenCBMof  velocity  6.  Noi 
the  coiidi.tton*,  that  the  particlet  of  the  medium  »re  pi 
,iM)Delutict  and  that  the  medinm  !s  inGuitely  coot 
■ndaffordi  do  ratistance  to  the  rootioD  of  the  rocket  tN 
■rites  from  the  inertia  of  its  pnnicles,  (which  it  dte 
^.  of  oibThypotheaes  concerning  the  lawof  reaistaoce},* 
\p»tting  r  far  the  radius  of  the  rocket's  base  or  of  d 
<irtherockrt;y=  the  tine  of  the  angle,  wWbIb 
side  of  the  head,  (supposing  it  conical)  makes  with  tt 

{=  3*l4l6;     S  =  the  specific  gravity  of  the  m 
^ichlsheKcaniideTedDs  the  atmosphere;  aodf  =^ 

(omitting  the  tV)  have  R  =  Kl Z (inveatti 

4g 
most  workiof  fluxions  and  mechanics). 

Let  A  =  I,  in  order  to  lender  the  espreisioD  u  iia 


I 


fwiible;  «kl  the  aaglet  the  une  of  which  it  >;  SO  degwcM ;  -  v 

f  then  y*=  r  5  or  ^  (toimd.  1);  and  taking  the  tpecilicgniTity 

S^fsir  at  a  mediom,  or  S  =:  1 1>,  R  will  be  found  =  -0003343* 
oanceo ;  which  \%  the  absolute  raostance  the  rocket  tuffert 
Lwhen  moving  witl  a  velocity  of  1  foot  per  second.    Hence 
,  the  expression  above  for  v  will  become  -•-•--* 

V  4<i^r/(*0002343fiif)  li^(*0002d4Sf  fit) 

*  u     -7- 


\-00i 


I    ^'(am)  -—  (am  — ac) 


'000i2343/ 


A  ^  A  i 

12.11  (-0002343  f  n 0  \13     (-0002343  i%€\ 

c  c 

(tf  «)  +      («  «  —  fl  c) 

I  aod  substituting  the  values  for  a,  c,  cf,  ^c,  which  are  as  fol« 
k>w :  namdjj 


t 

f 


f  =:  1000 

n  zz  230  ozs. 

19  =  18  lbs.  ==  288  QXS. 

c  =  10  lbs.  =  160  ozs. 

m  zz  w  4*  c  r:  448  oss, 

41  =  3  sec. 

d  zz  ift. 

^  =  16  ft. 

€  ZZ  •7854 


It  IS  *    =z 


/         i-gsiTi  1-95171  \ 

_  <941'575    \     1344  —     864  / 


1*95171  1-95171 

1344  +  864 


=  ^"^y//,,y^^°^*  =  26W325  feet :  which  i.  there- 

fore  the  greatest  velocity  the  rocket  can  acquire,  and  which  veiocitv. 
it  does  acquire  at  the  end  of  its  burning. 

It  is  somewhat  remarkable,  that  the  whole  resistance  of 
the  air^to  the  rocket,  on  the  supposition  that  gravity  does 
pot  act,  should  so  nearly  approximate  to  the  effect  of  this 
force  (considered  as  constant)  when  there  is  no  consideration 
of  any  resistance  from  the  former ;  the  deviation  causing  no 
more  than  <^896-9893  —  9i«0-3S5  =:  )  7<'6645  feet  per 

second 


TVEOtT  OpTSB  NOTIOlr   av  KoCSVrt. 

Meond  diBertnce  in  the  gretteit  veltHtly  of  IW  rw' 
the  ndt  of  ^vil^r. 
To  find  the  tpicc  dc^ctib«d.     By  iJil-  ttiwrj  of  nriibU  | 

•nil'  =^r.  Wheiicei=  " i^  -•  Ei'     '*'     ''" 
f  ^  P     '*+T> 

=  (i7««p"<'i»e  7w^-f«>°»«n")  —  ii  +  ii 

(T    .T         T*    f    ^'    +          T      f  ^ 

-7= jTS-  +   TTi 7^  +*«■) 

t(ie«iientof«hichisx  s"^  +   —   I   -^fij ^ 

P  P     \(..  +  l]l" 

(9»+l). /•""'"  |S»+  l]/"«         (1«+  ,).(•"+'"■/ 

p  p/*  \i«+i      (aw+j)/"^ 

_T T  »       1    _     1 

K+DC-  (3i«+J)/f^     +    *"V     ~    p"' 


Sto 


(3 

(^-pif"  C-pi)'"       ,^     "i  f.«j 

+  lF7rrT)7i-iIir+Ti7?-»  +»«•  J  j-"! 

the  flucDt  corrected  r  =    —    5  /  —  2  /  .    f  — ^ —    — 

V-n')'.-  ,.  l^£fl!l  ^h^p.a'    . 


&e.)  I    =  (when  t  =  a)i.   1    a  +    LILtLJSL.. 
f     1        _     (/  -  «?)*  .       (/— «P)  _ 

U-gp)  4.  Ac    "I    -  21    fjt I 

1  \    ? 

4-    — ^  &o,  i   >   for  the  tpace  described  bf  tbe 

foeket  et  the  end  of  the  time  f  • 

Now  to  determiue  how  far  the  rocMt  will  Aether  novi^ 
before  its  motion  it  wholly  destroyed*  Put  a  :;?  the  velocity 
at  the  eod  ef  its  bumiog  :;:  2$20'3^  f^^t  per  second*  eiujl 
p  any  variable  velocity  c9rFesfipodittg  to  tb^  space  m;  tv  ;s> 
weight  of  the  rocket  z^  440cMS9*»fmd  R  ^  '(^^09^49  oubcesv 
the  resistance  of  tb^  mediimi  tQ  the  roi^ket  when  pcmng 
with  a  velu<;ity  of  1  foot  per  second*    T^fn  R  v*  wiU  b^  th(( 

resistance  to  velocity  «,  and the   force    by  which  the 

rocket  is  retarded  by  the  fluid*    Heqc*  *  =     —ir    =    -^ 

— X=r-  9  and  X  =  ^ — TT  •     ^yp-  log*  » ;   and  the  fluent 
tif  Re  «fH         ""^       **  . 

Ml 

corrected  x  :?  — =r  •  hyp.  log,  a.    Which  by  substitution 

•f  numbers  is  zz  305170*3  feet. 

Hence  it  appears,  that,  af^er  the  burning  of  the  rocket  Spnce  de* 
ceases,  it  will  move  to  a  distance  of  305170*3  feet,  or  nearly  58  •bribed. 
fBilef ,  brfor^  all  its  motioB  is  destroyedt  when  it  will  remain 
at  rast  in  the  niedium  ;  there  being  no  force  to  influence  it 
in  any  manner  or  direction  whatever,  and  having  no  power 
to  create  n^otion  in  itself. 

As  to  the  time  that  the  rocket  would  be  in  moving  throngb  Timeof  raor* 

this  space,  it  will  be  had  as  foUoy^s*    Th^  same  subatitotion  ing  through  it. 

•svboveb^mg  retained;  the  geoeral  fluxional  expression 

*  • 

IbrtbetiiM  (*")  ""■••y  "^ — ;  *»W  be  fonnd  =  ""  * 


9g/  igKv* 


vriokv  »r  TBfe  KonoB  or  mouti. 


fineot  cf  ahich  i 


(subttiiuURg for  ^  aa  before]    thi 


tgH, 

thmAxt  the  correct  flueot  of  the  tim 


—    —  Tj—  which,  < 


c  becaming  nothing, ' 


?  0)  e  :r  a, 
_  I 

ill  be  infioite. 

.be  Uie 


So  thtt  it  nppeara,  ihat  th«  rocket  will  uot  d< 
above  (t»c«  but  in  so  ix&nitc  time. 

Supposcv  =  1  fool;  ■'•■"  '  — 

coodior  S  rain.  13  iecond!.  That  i»,  the  rncketnill  only 
have  been  in  rootion  3  min.  13  )«c.  dfter  it  hus  acquired  the 
(reate*t  velocity  from  iU  buroirig  before  the  celerity  of  in 
nolton  will  be  reducerf  to  I  foot  per  »ecoi>d  ;  and  yet,  not- 
withiUnding  thiit  great  annihilation  of  velocity  ir)  n  ihort  b 
time,  ibe  remaining  small  purl  will  not  in  any  finite  lime 
be  de«trojed,  though  we  know  the  limit  at  wbkh  the  rocket 
would  attain  a  state  of  quieBcence. 
A  projactcd  And  from  the  result  here  determined  we  conclude,  that 

into  whatever  medium  a  body  is  projected  with  any  Rivea 
velocity,  great  or  »»bIU  it  will  in  no  finite  time  lose  all  its 
motion.  So  that,  if  the  planetary  bndie:<  were  moving  in 
■  rensting  medium,  and  gravity  ahould  euddeiily  be  d^ 
•troyed;  the  bodici  would  all  pursue  rectihuear  paths  [that 
would  be  tangents  to  their  orbits)  to  certain  finite  distances, 
which  would  not  be  wholly  deacribed  by  them  bat  to  infi> 
Dite  limei. 

Lemma  I. 
To  dclermine  the  Retittamt  a  Cylinder  metis  tetik  in  a  FhiU 
when  mooing  rn  a  Dirertion  prrp^Hdiev/ar  lo  ill  Axi$, 
It  is  nniveraally  allowed,  and  iiiiieed  \t  evident,  that  the 
resistance  to  a  body  mayiiig  through  an  intinilc  fluid  at  real 
(f'uch  as  i~.  here  supposed}  it  the  same  in  effect  as  the  forct 
of  the  fluid  in  moiion  witli  equal  velocity  on  the  body  at 
rest:  therefore, asitMnll  be  somewhat  naoreconvenienttocon- 
aider  tbe  fluid  in  motion,  and  the  body  quiescent,  we  thall 
BBiHictbcwIution  of  the  problem  upon  tblabypothi 


1 


T«KOkT  or  TVB   MOTIOW   OF  aOCKITt.  ^^^1 

Let  A  BCD  (PI.  VII,  6g.  1)  belhecyVindet.iujdETF  R«i,toiJ^t 
luy  Bec-tlao  pcntllt-l  t«  the  tM6r.  Lit  a  patlicleiitrike  this  sec-  fjlindrr 
ttoii  Bt  I  in  ihe  dimtioii  E'T.  perpeudiculaT,  by  su[*pmitloii,  ^'j^^'^ 
to  BD  J  and  dmw  T  O  to  ttie  ceDlrc  O  ;  draw  alio  ihe  tun-  <hr 
pntTQ  to  th«  cii-cU  £  T  F  or  cvlindrr  ol  T,  u)toii  whicb"" 
l«t  hU  the  perpeadieuluT  P  Q,  aad  l«t  fat)  the  pcriienditular 
QRupooTP. 

Then,  coniidtriiig  P  T  to  represent  the  full  force  of  a 
parlicte  of  th«  flnid,  P  K  will  deuoie  thui  pun  ooly,  which 
has  effect  in  moviiii;  the  cyliniler  iu  the  direction  PH. 
For,  OD  accoDDt  of  (he  obliquity  of  the  aurface  of  the  solid, 
Ae  »l' (lice  of  lie  particle  will  also  W  oblique;  hmJ  ihererore, 
ttaoUing  T  i*  into  thf  two  forces  P  Q  and  TQ,  ttie  forx:eTQ 
«&lf  will  be  effective,   which,  in  lti«  direction  P  K,  will  be 

P  R,  orthe(iii«ortliean);lc  FgH,  orPTQ;  ad ih evi- 
dent by  considering  P  Q  reaolved  into  Ihe  tuo  torcck  Q  K, 
R  P ;  whereof  the  former,  being  parBllcl  to  the  cylinder,  liiu 
oo  effect  in  uioviog  it  iu  a  perpendiculur  direction  thereto. 

Now  by  the  nature  of  fluids,  llic  force  uiili  which  ■ 
particle  strikes  a  body  pi'rpeiidicuUrly  isc^ual  lo  the  wetjjht 
of  a  line  of  sucli  particles,  the  height  of  which  is  equal  to 
lh:it  which  t»  due  to  the  velocity  of  its  niolion,  or  through 
which  a  body  muit  full  to  uc^iiire  that  velocity '■  theii'tort', 

VBlline  n  the  deniity  of  the  porticles  or  fluid ;    —     (where 

«  denote!  the  velocity,  and  g  =  16  feet)  will  be  the  ab^o- 
Itiie  force  of  a  particle  moving  wiih  the  velocity  v.     And 

'thii  ia  repretented  above  by  the  line  P  T  ;  ihercfore,  since 
nd.   (I)   :  TP  :;  tin.  /  PTQ  (j)   :  P  Q,    the  force   dc 

noted  by  PQ  will  be   ^-^,  and  that  by  P  R  "-^-^  . 

*S  *S 

a  Ptft  SL  =  X.  LT  =  y,  and  ST  =  i:  aUletTn 
.'4=  «)  enprew  the  flukion  of  the  couise  S  T :  then,  becnuse 
'of  the  inclination  of  this  line  To  the  direction  nf  Die  fluid, 
^fba  Dumber  of  particle.i  strikine  it  will  he  diiniitiahed  in 
,Tt>C  ralio  of  Tn  to  no,  or  of  raHiui  to  ihe  lioe  of  the 
angle  oTn;  ronsequenily  the  fluxion  of  the  force  of 
■Hie  fluid  BgainX  S  T,   which  would  otiietwite  h«ve  been 


o»  nn  M«TiftP  o»  Kfli 


Nowi=   (i*  +  j2)*;  «n^7  =  {2  i-x  —  »■']'  by'lhe 


injt  pMB«idi-   pf^P^rty  rf  ibe  cirrlv:  coaieqiiently  j  : 


•IsD  b«  eqtial  to   —  •     Therefore  by  nlwlitiitioii  •^ — '■— 
r  •*  g 

-^ J  =  ^^  .  (a  r»  X  —  **  i) :  of  whith  t\n 

itrx  —  i*]'        *sr 

M       .■      "o*      /"arx* — j-*\ 

BD«atu  -^j^-  \^ ^ J  Moiing  no  cortectJOD  ;  ■» 

tl»t  when  *  =  S  r  Ibe  flneat  will  be  ^-^  ;    »bieb  U  the 


,    mjt  pngaooi-    r--r— -j  —   — -^  «"-n..  ^«-..~i.~«..j  ^   — .  — 

.  m1*''T                                                      '  (2  f «  ^  ^1 

•uW-  and  i  =  (*"  +  /)'    7= ;     (r  b«n(,'  lite  Imi. 

t  of  the  cir,  ESF).     Alto,  by  reason  ol  similar  trieoglm, 

OP  LT  y.  ..  QP,, 

k TF    =     OT   =    -7:-h«n.ee,,be.ng=   ^,     -.U 

^  ^Active  force  of  the  fluid  oo  the  BeniicitcuiBfereoce 
of  a  section  of  the  cylliirfcr  parallel  to  the  bate,  CoDse- 
qoenlly  -_  ipt«  tbe  bright  of  the  cylinder  (i)  = 
.^— will  b«  the  mntaoce,  that  the  whole  cylinder  nt- 

fere  when  it  movei  in  a  diTection  perpendicular  to  ite  ui> 
with  the  velority  v. 

Cor.     Becaute  it  ia  found,  that  a  sphere,  the  radius  of 
which  ia  r,  moving  in  a  fluid  of  the  deuuiy  n,  witb  the  velo- 

cttr  »,  b ^— ;   we  rfiall  have  the  resiatance  of  the 

aphere  to  the  reiistance  of  its  circumscribiDg  cylinder  ta 

vne*r*        2nn*r*  l6 

C_ to  _— ,  ar  aa  1  to  -- —   [wheren  =t  9-14)01; 

8g  Sg  3;>    '  ' 

the  latter  therefore  being  reuated  more  than  the  former  by 
about  -fiijSSS  of  theforcier,  Wheuce,  the  resitiaucc  to  a 
■phere  Iwing  gireo,  the  reBialance  to  its  cifcumsc'ibiojg 
cylinder  will  be  had  by  miiKiplytBg  th«  farucr  by  1 '69899. 
tXHMA 


LlMMA  If.      ' 

Ttdtttrmimiike  mme  mi  im  th^loiU  when  the  CpSndn  move9  RerittMbfei 
in  a»y  Directum  obHque  to  ii$  Axis.  •  cylmdor 

liqneiy. 
Let  T  P  (PK  VII,  lEIg.  3)  be  the  dlreeii^n  of  the  cylinder 

fndvibg  in  th«  flaid,  or  1^  T  thwt  of  the  fluid  Mgaintt  the 
cyliader.  Let  «  particle  strike  the  solid  at  T,  at  which 
point  draw  the  tenf^ent  T  n  to  the  section  EFT,  which  is 
IKirallel  to  the  bate  C  D :  draw  L  T  Q  perp*  to  the  diame- 
ter y  O  S,  which  is  at  right  angles  to  the  axis  X  Y,  and 
P  Q  and  Q  R  perp.  to  T  Q  snd  T  P  respectively.  Then, 
denoting  the  force  of  a  particle  of  the  floid  when  in  motion 
by  PT,  and  supposing  this  to  be  resolved  into  the  two 
forces  PQ>  QT,  the  Utter  only,  Q  T,  whkh  varies  as  the 
sine  of  the  angle  T  P  Q,  will  have  effect  in  moving  the  cy« 
linderi  which,  in  the  direction  P  T,  will  be  as  R  T,  or  Uie 
sine  of  the  angle  T  Q  R,  or  S  P  Q.  Now  the  effective  foice 
of  a  particle  in  the  direction  Q  T  has  been  shown  in  the 

ft  v'  s^ 
pr^eding  lemma  to  be  equal  to  — when  the  whole 

force  of  a  particle  is  represented  by  Q  T :  but  in  the  case 
before  us,  putting  /*  for  the  »iue  of  the  angle  Q  P  T,  or  of 
the  angle  of  incidence  of  the  iropingeing  fluid  against  the 

n  ft*  **   /* 

solid,  the  efficacy  of  Q  T  will  consequently  be  = il. 

(where 's  t=  sio.  of  the  angle  Q  Tn)  and  therefore  the  e^ct 
of  a  particle  to  move  the  cylinder  in  the  direction  PT  will 

be J ^ 

4# 

Pot  «  z  iin.  of  the  angle  P  T  Q,  the  cosin.  being  r 

r  =  rad.  of  the  base  of  the  cylinder 
*  =  OJL 
y  =  TL 
TheD»  by  reason  of  the  similitude  of  the  triangles  O  L  T, 

?*»  K»  wie  obviogsly  obUin  t  r:  -^    =    ^ L^ ,  and 

Uie 


."1 


rnosT  or  TSB  HOTIOK  ot  KOCKITS. 


f^JSto**  *'^c«'nc«fthetnglf  KTb  =  ^;  (nditi.  being  unity 


aeflUidcr 


1  all  ca«M).     Now  lei  j  =  FT  and  i  the  fluxion  of  tlw 
wme,  llien  the  Buxiun  «f  the  force  of  Ihe  fluW  on  F  T 

will  be  = J   __  multiplied  by  the  sine  of  the  angle 

P  T  B,  whereof  the  angle  PT  h  being  compoied  of  the  t»* 
•nglM  P  T  Q,  Q  T  ».  tht  lutural  sine*  and  coilnes  of  which 
■re  repiescRted  above ;  its  iine  by  trig,  will  be  expressed  bj 


Therefore 


•ine  angle  P  T  «  : 


•r/'  '     .    r'  —  *'  .     ri e»  + /(H  —  »»)* 

-'-  ■  "* vz::^x *- 

the  flneni  of  which  ii 
wbich  Mrrectfd  will,  Id  tlw  nltimite  caw,  wfaere  x  =  r,  be 

XjTT-  W  "  +  3  /'  }  -  T5r-  t  '  +  «/). 

which  il  therefore  tTie  •ffr&in  force  of  the  fluid  on  thaqoadrai> 
taUrchFTS.  Hence  ""V**".  (e -f  2/)  will  be  the  force 

oa  the  semicircnm.  V  F  S ;  and -{ (c  +  «  /^)  the 

force  on  the  whole  Kvicylindric   surface  m  D  «r  B  <; 
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•r  the  re^ittiDce  to  tfaie  cylioder  when  mo? ing  in  the  tuid  Reiiftaae* 
•t  rc«t»  to  far  as  relates  to  that  surface.  ro'uilp^ 

To  determine  what  farther  resistance  is  opfiosed  to  the  ^u^7- 
cylinder  by  the  fluid  acting  against  the  top  As  Br.  Let  us 
suppose  AV  BT  (6g.  3)  to  be  the  head  of  the  cylinder,  and  a 
particle  striking  it  at  T  ;  also  let  A  B  be  a  diameter  of  the 
circle  perp.  to  the  aiis,  and  draw  T  Q  parallel  to  A  B,  and 
P  Q  and  Q  R  perp.  to  T  Q  and  T  P  respectively.  Then 
P  T  being  considered  die  representative  of  the  full  force  of 
a  particle,  and  to  be  resolved  into  the  two  forces  P  Q,  T  Q; 
the  force  T  Q,  being  parallel  to  the  plane  A  B  V,  has  no 
effect  in  causing  it  to  move ;  hot  only  the  force  denoted  by 
P  Q,  which  is  as  the  sine  (c)  of  the  angle  P  T  Q.  .  There- 
fore the  effective  foree  of  a  particle  in  this  case  will  be 

«e*c* 

-;  and  that  of  the  fluid  on  the  whole  circular  i>1aQe 

i- —   (/>  being  =  3*14l6],    Hence  the  whole  resist* 

ance  to  the  cylinder  is 

Citf.  1.  W*en  the  angle  T  P  Q  {fig.  2)  is  90%  or  the  so- 
lid moves  in  a  direction  perp.  to  its  axis ;  theny  becoming 
1  and  c  nothing,  the  resistance  to  the  cylinder  will  be 

as  determined  in  the  first  lemma. 

^^ 

Cor.  2.    The  resistance  to  the  cylinder  moving  in  the  di- 


rection T  P  estimated  in  the  direction  Q  T  is 


nv^/rk 


tig 

(c  -4-  2 /*)•  being  that  arising  only  from  the  action  of  the 
fluid  upon  the  semisurface  of  the  solid;  that  on  the  head  or 
top  of  the  cylioder  having  no  effect  to  move  it  inthis  direction, 
but  in  the  direction  of  its  axis. 

For  an  example  to  this  proposition  in  numbers,  when 
the  medium  is  supposed  to  be  that  of  our  atmosphere. '  Let 
the  angle  T  P  Q  (the  sine  of  which  is/)  zz  60* ;  and  conse- 
quently tlie  angle  PT  Q  (the  sine  of  which  is  c)  =  30*. 

Then 


1 


B«ncr  - 


L«t    r     s     6  in.  s  i  bot 

<•  :^  1  ft. 

A  =  aft. 

«:  s  16  (t,  (oniUing  dw  ^th) 

n  =  I  J 

«3l<j6Bs7  4-  -001874*6  s  -oaSMiya  ouncei  for  th«  r*. 
•islBncr  to  ■  cylinder  of  th«  above  <lini«n«ioDs,  when  mo»iiig 
with  the  velocity  of  |  foot  \trr  kecond.  And  tIier«for«,  a» 
the  ru-iitancp  tn  the  sum*  cylinder  van«  8»  the  tquare  of 
tlie  vetociiy,  i\n:  rvsislnnce  rorretpmidiiig  to  any  other  ve- 
locity will  be  had  bj  wultip); ing  thr  aWvic  by  tbe  vdocilj 
(iafeel)  aquared. 


ft»  the  Dijeetive  Algorithm  of  Tmagiiiarg  Quantilm.     In  a 
LeUtrjMom  •  Cnmw^MKUnr. 

ToMr.NICHOLS.ON. 
SIR, 

ntie      XN  ■  mathematical  inveit^tion,  in  which  \  wai  lately  cb- 

"'■^    gaj^ed,  Ifell  u[Min  ■  very  lingular  anomaly  in  the  theory  of 

Mt.      eqtMtiooi,  i^tiiiih  16  nothing  l«M  thiut  ^  gitadttaiie  ^giwfipn 

hanni^  (at  least  to  nil  appearance)  three  roots,  all  diiferent 

tfrona  oaah'Otheri  'tvbereWfAooording [to irs wived  principle*, 

it  can  .'have  only  tiro.     Aa  tbia  is>B^vsry,fti:ange  deri^^n 

.  fivm  Mh>t  hat  born  bit hetto  conudered  asA'Xt til  ttrtablubed . 

theory,  I  am  induced  (oreouettthe  pablicatHM>afitio.)iC(Br 

Journal,  in  hope*  that  some  of  your  ntatheomtical  correa- 

^ndent*  may  undertake  to  explain  the  difhiulty,  and   rea- 

jcuctbe  theory  of  equiitions,  and  the  present  algorithm  of 

ima^DBiy  quantities,  from  the  dan^pr  lo  wliich  such  ano- 

■k^i«*  muft  neceuHrily  expose  them  ;  pHrticuIurly  as  there 


•re  some  among  us,  who  with  to  cramp  the  p6wer  of  mn*- 
Ijsiv,  by  rejecting  io  that  science  etery  species  of  ^uaati^ 
coming  ander  an  imagiDary  form.     1  thiok  I  caa  perceive 
where  the  mystery  lies ;  but  still  I  sboold  t>e  glad  to  see  the 
opiniofli  of  more  able  aualytits  on  this  apparent  incongraity; 
if  however  no  such  should  appear,  I  will,  through  the  me- 
dium of  your  Journal',  publish  my  ideas  on  the  subject. 
The  equation  to  which  I  have  alluded  is  this: 

and  the  three  roots  of  it  are  the  following, 

1st  root  X  =    I 
Sd  root  X  =:  —  2 


dd  root  X  z= 


^i^^-i^^i-v-i 


i       The  two  first  of  which  evidently  answer  the  conditions  of 
I  the  equation,  and  with  the  third  1  proceed  as  (olloirs. 


t        » 


or 


•"*)»  + 2 


f/^' 


+  ^/~i)  X  (i  —  y    4) 


+  ^(t  -V 


W 


i 


And  now  in  order  thirt  I  may  be  cert«(n  of  my  results,  I 
malti|<ly  these  qimntities  uud«r  the  radicals  at  full  length, 
as  follow*;  viz. 

*  ^     ^Zl  1  to  find  d»  sqoa»e  of  +  4-  V— i 

J  i    JJZJ 1  Ibrtbe  product  (*  +  y-i)  x  (* — •— J) 


m 


ase 


BBFECTITC  AtOOKrTRX  Ot  IWieilllllT  WAVTITTtb 


-  i  —  •/-{  =  —  (4  +  (/-« 


—  >  s/~l  -  { 
i—     .^— {  — t 


4,/- U +!/-«•' 


V* 


^f-^' 


(/^ 


i  +  ■\/-|  + 


^;-v-0 


and  therefore  by  ■ddition,  me  hare 

Now  ifthi*  be  ■  Icgiliitiate  result,  I  see  no  rCMon  why  this 
TalucfiffihoulH  not  beconildercd  »%»  root  of  the  iiropixed 
^uHtioii  as  well  •»  the  oiher  two;  and  if  it  be  admitted  w 
such,  then  I  can  tiad  any  number  of  other  roots  at  pleature; 
which  will  totally  deitroy  the  esiablished  theory  of  eqiu- 
tioni;  but  if,  «n  the  contrary,  this  cannot  be  admitted  ai  ■ 
toot,  then  it  necesBarily  follows,  thiit  the  preh«nt  algoriihn 
of  Imaginary  quantitiee  ia  defective,  or  otherwise  thkl  I  hare 
tJeviated  from  that  algoriThm  in  the  preceding  (iperatton. 
In  order  to  discover  the  errour  Mberefer  it  may  lie,  aod  that 
the  connection  of  it  may  be  made  pubiir,  1  am  induced  to 
requett  the  publii'ationof  this  paper  iu  your  jLiuriial;  which, 
if  yoi)  should  think  proper  to  comply  with,  will  much  oblige 
Yours  &c. 

MATHEMATICUS. 


'    ■■     •» 

III. 

On  th$  Nature  of  Heat.    By  Marsh  all  Hall^.£«9.    In 

a  Letter/rom  the  Author. 

f  Concluded /ram  p.  222. > 

AN  appreciating  the  merit  of  any  hypothesis,  we  ought  cer^  Some  assump- 
tainly  to  consider,  what  assumptions  are  inseparable  from  i|™]JJ2J|e 
the  bubji'Ct  itself;  and  what  suppositions  are  necessary,  to  from  a  subject, 
constitute  the  particular  hypothesis  proposed.  ***^?Id*°"'h 

To  apply  this  to  our  subject;  it  appears  to  me,  that,  particular  view 
whatever  may  be  our  notion  concerning  the  ultimate  nature  ^^*^' 
of  caloric,  one  postulate  must  necesbaiily  be  made;  the  ex- 
istence of  a  channel  for  this  agent  between  the  Sun  and  the 
Earth  must  unavoidably  be  assumed. 

If  we  embrace  the  opinion  of  the  materiality  of  caloric*,  Suppotitions 
we  suppose,  that  this  matter  emanates  constantly  from  the  w°ith  themate- 
sun's  surface;  and  penetrates  space.     On  the  other  hand,  riality,  and 
in  adopting  the  opposite  opinion,  we  necessarily  suppoise  the  *'I*°|**^^"*'**T 
existence  of  a  fluid,  naturally  pervading  the  universe  in  a     ' 
state  of  quiescence;  but  ready  to  be  impressed  by  external 
causes.     This  is  indeed  the  great  difficulty ;  and  a  difficulty, 
which  no  one  will  pretend  to  obviate.     It  may  diminish  the 
objection,  which  is  thus  afforded  to  the  hypothesis,  to  ob« 
sen'e,  that  on  either  side  of  the  question  the  difficulty  is 
nearly  the  same ;  or,  if  there  be  any  difference,  it  is  in  fa- 
vour of  the  hypothesis  of  vibration.     For  what  is  the  great 
diifetence,  between  the  assumption   of  a   material  agent, 
which,  being  impelled,  penetrates  space  with  rapid  motion  ; 
and  that  of  a  quiescent  fluid  pervading  space,  and  subject 
to  certain  impressions  ? 

But,  if  we  consider  this  circumstance  farther,  we  shall  McMt  assump- 

observe,  that,  in  the  material  theory,  the  assumption  of  one  ^^°^  !"/**• 

.  ...  material  hyp<^» 

fluid  only  does  not  suffice.     According  to  this  opinion,  the  tbetit. 

sim-beam  must  consist  of  at  least  three;  or,  if  vft  consider 

the  compound  nature  of  light,  of  no  less  than  of  nine  di«« 

tinct  fluids.     Many  persons  however  will  be  willing  to  grant 

all  these  to  modern  theorists,  who  would  refuse  to  Huygens 

Vol.  XX1X.-^Aucust,  ISII.  S  and 


FfV  m  NITOBB  or  >BiT. 

mA  Cnler  th«ir  dh^rval  mediun) ;  iHhoa^h  both  lappoii- 

tiont  me  equally  h; [ml helical. 

Nrtkcl  of  in-       ll  "lu*!  I>«  )i(.'kiio«ledgMt,  (but  in  invntigating  the  natOM 

ducUon  of  caloric,  we  subject  onrMlve*  to  the  impututioa  of  falM 

philoFophjr.  We  neglect  the  method  orifxluctioa,  •ud  seek, 

as  the  iiiiclentt  did,  occult  causei.    So  much  are  we  involved 

in  llie  trBmineU  of  theory,  thai  we  are  »carcely  ablf,  in  lome 

.n*.K«i«io»cle'"--e.,  to  express  a  tingle  fact,  without  iroplj-ing  the  ex- 

h|r|H>thrrii  loo  isteiice  of  *oiuelhiiig  perfectly  hypothetical ;    thii  is  very 

""*'*'         rauch  the  case  with  our  present  tiibject,  heat,  and  with  tht 

science  of  electricity.   We  are  educated  in  the  belief  of  mcl) 

hypotheiet,aiKldonotdoubtoflheir  truth,  until  a  cooiider- 

able  progrrM  hai  been  made  in  the  itudy  of  them.     It  U 

not  One  of  the  least  of  the  ase«  of  invettigationi  like  ibe 

preieni,  to  teach  ui  how  very  little  all  hypotheaes  ought  to 

be  relied  on,  and  how  very  much  and  how  conatantly  they 

ou)(ht  to  be  diitrurted. 

17^  Kature  of  tht  Vtbratim  of  Heat. 
Mtnre  ef  tba      Heat  may  poasibl^  depend,  not  on  the  presence  of  any 
'■•Ibmiion  of      njaterial  fluid  in  the  iuteraticet  of  bodies,  but  on  a  state  of 
iQtimate  vibrvtion  of  their  particle*.     The  temperatare  or 
di^ree  of  hent  may  be  greatar  or  leva,  according  a)  these 
ribratioos  may  be  more  or  teaa  frequent  in  any  given  time ; 
or,  as  it  may  be  espreued,  according  to  the  iotepHty  of  the 
vibration.     By  thia  term  I  wish  only  to  eipresa  the  relaUve 
•tal*  of  the  vibration ;  that  vibration  I  auppote  to  be  the 
moat  iatente,  whidi  occaaions  the  highest  temperature. 
CWwtiao  ta         ^i'  ot^ectioo  which  hm  always  been  urged  to  the  hypo> 
ik»iijfta>Mm.  theaii  of  vibration  it.  that  the  propagation  of  heat  does  not 
«bey  the  established  laws  of  motion.  '*  Were  they  the  same, 
its  propagaboD  ought  to  be  momentary  through  elastic  bo* 
dies,  and  ibenld  be  more  or  less  rapid  through  etherai  ac- 
cording  to  thdr  ebaticity," 
Amwct  to  tha     "^^  *''*  ^"'^  P*"^  '^  *^  oljectioD,  it  may  be  uswered, 
fctt  part  of  tt-  tbat  the  propagation  of  beat  through  etaaiie  bodies  n  indeed 
momentary ;  Car  this  is  the  rodiation  of  calorie.     Preriousif 
to  coo*id»ing  tha  secood  part  of  the  olfaction,  it  «ill  b^ 
necMMry  to  oKwider  Bomowhat  of  tbe  naturt  of  the  vibr^ 


» 
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1119,  which  we  liare  enppoMKi  to  constittiK  h«At;  ant)  to 

what  r^ppct  the^  ditTifr  from  othrr  ribnitioiis. 
Th«  imporltnt  und  mwrifnt  diffewoce  between  the«e  H-  Dffamjce  b*- 
esampW,  and    nr  hent,    is,    that  ■»  t,ntlon)of 
le  Tormer  the  msH,  in  the  luller,  the  parlicln  only  of  ihal  hnt  »£< 
BU^i  vibratif ;  aud  l\»t  disirDciioo  is  aullicit-iit  lu  expUin  the  *^ 
necesMry  and  i;uu»M)uuiit  ditiereiice  in  ihc  Iiiwa  observed  by 
these  vibratioo*.     The  ficilily  with  which  the  mais  of  any 
body  Tib  ram  will  be  proirartiotiate  to  thi:' dattidty  of  the 
Vody;  but  it  i*  plniii,  that  the  vibration  uf  tlie  parltclet  of 
the  nioBs  will  obey   luwa  u  different  aa  the  vibrmiom   theni- 
•clves  are  difTereiil;  accordingiy,  who,  after  thi*  considera- 
tiont  would  expect  that  the  elastii-iiy  of  aoy  body  should 
regu  lute  the  vibration  of  ii«  particles  only?     It  is  argued 
■•deed,  that  the   vibration  of  the  mtu*  of  ony  body  must 
idtiniBtelT  be  referred  to  the  condition  of  its  particles;  this 
1  remdily  admit :  yet  it  proves  nothing;  it  does  not  prove 
tfnit  the  converse  of  this  i«  (rue ;  namely,  that  the  vibration 
of  the  particles  inuit  be  determiocd  by  the  condition  of  the 
mass. 

Perhapi  it  wuthe  want  of  ronaideriog  the  necessary  dlf-Otl>*"'^"» 
^fhrence  between  the  vibrations  of  heat  and  of  Kound,  thai  ""'' 
Laledtoaome  other  objcctioDstothiB  theory.  It  has  been 
',  that  DO  body  could  communicate  heal  to  another,  (if 
Mt  were  vibration),  ualesa  the  second  made  o  sort  of  con- 
d  whh  the  flrat.  Another  objection  is  etiti  more  futile; 
evibmtioos,  if  »urh  con^tuted  heat,  Would,  it  Is  said, 
*  gradually  relax  and  die  away." 

SMfeet  ef  Coforfc. 
For  the  same  reawn,  thut  this  part  of  the  nibject  waaSourccigt 
rated  with  brevity  in  the  former  part  of  this  diMuifion,  I  '^'■ 
y  be  equally  runci^e  in  this  place.  The  inliaiBte  coDueo- 
I  between  motion,  friction,  percussion,  &c.  aud  hea^, 
11  lately  hern  so  much  attended  to,  and  no  salivfactorily 
plaint  by  the  theory  of  vibratioa,  that  twthing  scuvely 
D  be  added  on  this  point. 
-  The  lii;bt  and  heftt  produced  by  the  transition  of  the  elec- 
yic  fluid  from  one  body  to  r.nother  is  extremely  analo^ui 
hiecd  by  the  Bintioii  of  air  fitrougfa  tubes. 
S  S  If 


9SSk  *       '         **"    'B*^   KATCBE   OF  HEAT. 

If'llw  tranatdoa'  be  Middt:!),  pa*«rful  light  and  hfat  are  oc- 

CNStoncd;  if  it  bu  slow   aad  equubk,  a  LOiiliitiial  «]>niig  of 

.r.'  «•»-  *  .liglawid  heKt  U  furmeii.     in  tli«  i~inte  niunaer,  if  the  lao- 

^    ^  ^        ^"*"  **(  uir  be  rapid,  a  »ound  i«  pradiic-nl  at  powerful  mt  the' 

A>>  -      lieat  and  li|;li(,  id  tds  first  iii)itnijc« ;  if  i1il'  motion  of  tti«  air 

•*--  '■  liiKrilow  ftnd  ei^uubk,  tlie  liouiid  pruduirtd  it>  Mnooch  aiid  un- 

itiKnuplvd. 

,     ,  Afotion  of  Caloric. 

Moiinn  of  It  b«*  been  said,  that  the  be&t  conductors  of  caloric  re- 

''"'•  pciv«»nd  pnrt  with  ihi»  power  ihe  ino*t  rapidlj-.     Thii  ■• 

liNcitely  wbui  our  hypothesis  would  have  led  ii«  to  expect, 

(L^fari.      It  u  to  be  remarki^l,  that  tlie  actinn  of  hut  and 

cbjd  bodiva  Ufmii  each  otlier  \»  reciprocal.     Tile  heating  and 

cooling  of  bodies  is,  accurding  to  our  opinion,   the  eaiTie 

uperalion  ;  both  arc  reducible  to  llie  rffia.-ling  ■  change  tn 

the  elute  of  vibration;  and  dilTerent  ^ubslutices  are  snsecp- 

lible  of  this  chiinge  in  diflereni  degrees;  those  which  are! 

L  most  so  art:  iht;   uiosl  eokily   heated,   and  the  most  readilj' 

»  cook-d. 

This  txpUnation  applies  eqiiall}-  well  to  the  absorption  and 
*■  ^m^t  *  'adiaiion  of  lieat  and  cold  ;  which  are  perhaps  prealer  diffi- 
culties in  the  o|>pot.ile  O|iii]ion,  than  even  the  circumstance 
with  respect  to  conducting  power. 
RidianiliHt.  It  wai  for»ierly  stated,  that  radiant  heat  is  extremely  dif- 
ferent, according  as  it  cqines  from  the  sun,  or  from  a  source 
of  heat  upon  I£arth ;  1  wish  however  to  state  this  differeoce 
sDUifjvhat  more  distinctly.  r 

Froim  tlie  sun.      That  the  heat  of  the  iud  is  transmissible  through  and  rr- 
frnngible  by  transparent  media,  is  abundantly  proved ;  the 
j'efrangibility  of  the  heat  accompanying  the  coloured  part 
1^  j)f  the  prismatic  tspectrum,  and  of  the  invi-ible  rays  of  so- 

7i,W  heat,  IB  shown   in   the   13th   and    17th   experiments    of 
Dr.  Herschel  • ;  and  the  familiar  use  of  burning  lenses  de- 
monstrates the  refraction  of  the  CDloric  of  the  undecompo^ed 
■diar  ruy. 
From  >  fire.  ^"  ^''<^  other  hand,  that  culinary  heat  is  not  transmissible 

through  any  solid  body  is  very  deciaively  proved  by  ihe  va- 
luable experiroehls  contained  in  Mr.  Leslie's  third  chapter: 
see  the  Inquiry. 

•^btf-TiaU-jCsilSOO:  ai  jMirnal,  4lo  Si:[ie<,  Vol.  IV.  p.  364,  3M. 
■-:  "  i  .,      '  The 


OlIiVHB  Kitt)fRS  OF'-ttEAt.  Jgjgl 

The  letter  Btatement  reqiiires  h(mever«omie'q«raJn6dltiJti  The  latter  j 
and  restrictioo;   for  I  miirt  now  observe,  that/ although  *°*"*  ^^f7^® 
Mr.  Leslie's  expenments  prove  decidedly  thedifference.be-    *'.i¥^*    '^ 
tareeo  solar  and  culinary  heat^in  this  cespeet»  yet  he  has  1 
believe  proceeded  too  far»  io  asserting,  that  the  latter  isndt 
at  all  transmissible  throagh  transparent  media.     Thut  the 
heat  of  a  candle  is  in  votut  degree  refracted  by  glass  is  proved 
by  the  13th  experinnent  of  Dr.  Herschtl ;  th^  heat  of  a  com- 
mon fire  was  transmitted  and  refracted  in  the  14th  and  l6th ;  ^ 
the  heat  of  redhot  iron  was  refracted  in  the  15th;  and  invisi- 
ble culinary  heat  was  refracted  in  the  19th  and  20th^e«per1- 
tnents*.     The  heat  emanating  from  a  candle,  from  a  boiling         '<'•:  v   ** 
mixture  of  sulphuric  acid  and  water,  and  from  boiling  w»-       *  / 
ter,  was  transmitted  through  glass*  in  some  experiments  pep-  .-.    -/^' 
formed  by  my  friend  Mr.  Maycockf.                                                   '  *■   ' 

The  whole  of  these  experiments  concur  in  establtahing a  butnotequall 
remarkable  difference  between  the  transmission. of  radiant  ^  ^^^"^  ****** 

■ 

culinary  and  solar  heat.     Solar  heat  is  scarcely  if  at  all  im- 
peded, culinary  heat  almost  entirely  intercepted  by  transp»-  .^  .y#f-*ft.j 
rent  media!  .  •«  ;i 

But  this  is  not  the  only  difference  between  solar  and  ciiUi>  DifFerence  !n 
nary  heat;  another  distinction  is  observed  in  their  reflection  ^^^  reflcctioa 
•*  Cover  each  ball  of  a  differential  thermometer  with  a  coat  culinan  heat. 
^  of  tinfoil,  and  rub  that  one  below  which  the  scale  is  af- 
**  fixed  gently  with  sand  paper;  or  it  may  be  rubbed  before 
**  it  is  applied  to  the  glass.     Placing  the  instrument  now  in 
<'  the  sun,  the  liquor  will  visibly  rise,  perhaps  5  or  10  de* 

grees."     *'  Set  this  differential  thermometer  now  directly 

opposite  the  fire,  and  about  two  or  three  feet  distant  from 
*<  \U  In  this  situation  a  very  remarkable  depression  will 
"  quickly  take  place,  equal  perhaps  to  30  or  40  degrees." 
**  This  beautiful  experiment  likewibe  indicates  clearly  the 
**  distinction  betweeu  the  solar  rays  and  culinary  heat  ^*' 

The  explanation  of  this  phenomenon,  which  follows  its  Attempt  toai 
relation,  will  not,  I  conceive  be  readily  acquiesced  in ;  '*  the  «>ttn'fof  ^^ 
*'  light  from  the  fire,  has,"  it  is  said,  **  some  tendency,  to 

•  Phil.  Tmns.  1800 ;  or  Journal  as  above. 
t  Phil.  Journal,  Vol.  XXVI,  p.  75. 
X  Inquiry,  p.  89,  et  itq. 

*<  counteract 
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**  cotintcrtel  «r  diminith  in  b  certain  meabure  th«  pepulif^ 

"  eficci  vf  tbe  hntl  einitteil  from  the  Hioe  snprcr." 

eih*rdl0«i.  AacitlicrdiftrrriiceittU  between  iht^  IwD  kind*  ofhrut  «U 

tnco.  diKxjfBTrtJ  by  Mr.  L««l)e.     A  wry  (xtiixi^erablc  ubriratien 

tBkts  )iIb(w  tD  the  reflection  »rcnhni>ry  heiil,  Kbich  i>  not  I 

b«li«re  the  case  with  th<t  volur  rays.     Nqt  i»  'he  (tiect  «f 

4  C«lour,  ill   abtorbiu-!;   the  two    kiodti   o>'  brut,  tkv   miiic.-^ 

■  "Stained   pui^er  h^  very  neurty   the  rhiJk-  aiiiuii  Bi>   while 

"paper,  and  it  ii  only  when  covered  by  a  jjigment  tuper- 
"  iuduced,  th»>t  tbe  ili«erkiiy  of  trg'ect  becomes  cpiispicu- 

Whr  u>l>r  1  bhatl  BOW  uttempt  to  expluio  thi»  remarkuble  difference 

t*^'  ''^T™*.  ''*•***'''  bolar  and  cuiiiiary  heul.  Solar  html  oiay  coasiat  of 
pirrni  bodin  nbratioDs  in  that  tDediiim  or  fluid,  ntiich  "e  fuppiobc  to  lill 
vaoUyj  «puce.     Thin  fluid  ii  one  of  citieme  tenuity,  and   pervadrs 

all   bodies  without  eieeption :    vibration  tber>-rore,   which 

Isubti^t*  io  thiK  fltiid,  doe*  and  ouKht  to  pan  ibrough  lucl) 
bodies  tw  «r«   trannpareut,   with    littlp   or    no   tatcrruptioQ. 
■HftcrliinqolT^*''''^'"'  ff""*  off'*'' t^odie*,  (hat  is  radiant  culinary  beat. 
In  j%n,  io  very  difiereat :  the  radiator  it  in  a  state  of  vibration  -,  thi| 

vibration  it  eommunicat  d   to  all  ■urrauijding  bodies,  the 
iDMit  important  of  which  i»  the  atmoRphere  ;  the  pqbtite  fluid 
^  too  most  be  taken  iuto  consideration  ;  these,  with  other  bo- 

die«.  whkb  «re  within  the  vieinitvof  the  Mjurce  of  heat,  f\ft 
po  vibration,  «ad  conrey  it  to  diiitfnt  lurfaL-M,  In  as  much 
»  the  ribration  (ubalitain  the  more  aubtile  medium,  it  wiH, 
MitdidintbecBMorioIarbeat,  pervade  transparent  l>odie(; 
but  the  chief  rondnctor  of  heal  jp  thia  operation  i*  tbe 
**  ambient  air  ;*'  fhi*  fltjlid  doM  not  pervade  tnins)ierent  or 
ether  bodi«i(  its  nbratioiii  will  therefore  b^  intercepted  by 
them. 
(hbMdiicr-  '  It  ii  easy  to  ccMceire,  thpt,  as  tbe  two  kind*  of  radiant 
*"'"•  he^t  tre  m  ejtroiDely  diflerent,  the  laws  which  are  obserred 

in  their  other  motioni  >hall  be  very  di&rent ;  a  differeiKC  ia 
their  reflection  and  uf)fOrptioD  is  what  might  have  been  lu* 
D  rally  es|iected. 
Opaqaebo-  From  some  cause,  (he  pervadinj;  fluid  of  certain  bodies 

*"'  does  not  propagat^  its  vibrations ;  theie  bodies  are  therefore 

■  Inqnir;,  p,  94. 


OM  rai  iTATURi.  or  mt^T. 

',  It  U  from  (hii  drcnm^tance,  that  opiqnc  bodtti 
only  art  bnt«l  by  the  iiin'^  Tuys ;  in  intercepting  them, 
they  retfive  the  heating  power,  the  ribralion  of  these  raj't. 
fincli  bodi««  uk;t  upon  solar  heat  aomtwhat  ia  ibe  uui« 
nsvniMT  B9  all  l>vdi«ii  act  ii)ii>d  culinary  heat. 

From  thi«  view  oflhe  subject  it  appears,  that  hit  is  a  Tery  Air  aquic^k 
quiet  conductor  «f  htai ;    Berlhollel   has   remarked   this  ^l',""'^ ''^ 
faclf:   nevtrthelta*  air  is  employed  in  the  urts  as  a  bad 
conductor  :  this  circum<tiaDce  re<juirei  tome  exptaiiutioii. 

Different  bodies  are  KUK;eplibIe,  in  differeot  degrees,  of  CnnituciinK 
undergoing  achunge  in  their  vibration  ;  and,  havinj{  eufieied  J"*"  ^  ^" 
>  change  io  their  TibratioD,  ttiey  convey  ibit  change  to  dis- 
tant parti  with  different  degrees  of  celerity.  Cateris  ptri- 
bui,  those  bodiei^,  which  are  moct  antccptible  of  change  in 
vibration,  iuduce  the  least  change  ia  other  budiet ;  and,  ca- 
teri*psrihas,thoiiebodie«,whichconv'«y  the  changes  thej  may 
have  suffered  with  m out  celerity,  producethcgreateiit  change 
in  other  bodies.  Thus  the  conductor,  which  occasions  the 
greateat  chan|j;ein  ten) perature<ia that  which  unites tiie  proper- 
ties of  celerity  oFconductlng  power  and  little  susceptibility  of 
change  in  vibration  ;  and  Thus,  although  air  conduct*  vibra- 
tion with  much  celerity,  yet,  from  its  high  subceptibility  of 
change  in  vibration,  its  effect  in  augmenting  or  reducing  the 
temperature  of  bodies  is  by  no  means  great.  It  appear! 
that  the  term*  good  and  bad  condocton  are  involved  in  Mtn* 

t»B>big;uil}. 
Radiation  of  Cold.  r  ji„ion  ol 

,    Thii  phenomenon  appears  to  me  to  be  the  most  decisire  ''•^'^■ 
M  demonatrating  the  true  nature  of  caloric  I  it  deserve*  per- 
haps the  appellation  of  cxperimentuni  crucia.  Effsciofiroi 
A  concave   mirror  has  the  property  of  conceiitrating  the  c"*  airiM. 
rays  of  vibration  proceeding  from  a  source  properly  opposed 
to  it.     In  a  limilai  manncT  the  vibrations  of  air  ir'nbtitoting 
Bouitd  are  converged  in  an  elipticnl  chamber,     Tlie  opera- 
tion ofmirroradaei  not  however  increase  the  iutentily  of  the 

*  li  ii  Dtc«*at<r  IO  icmvk,  Ibai  I  have  coniultml  the  theory  of  li|[ht 
at  Haj(«tis  and  Eulci  *■  ibn  mon  piabablc  ;  ■  few  obMrvBtkini  I'D  tbii 
(abject  naj  probsAlf  at  toma  fatwc  limi:  be  iMiiitabwd  w  th*  Phil»s^ 
bhkal  i«stB*l. 

t  MBT»r,  VoL  I,  p.  SH 

nbratioa 
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ox  im  katvrb  or  heat.  ^H 

vibrstioD  of  rayt,  it  merely  CKtitn  lliem  to  cotnttge,  cbIIm^ 
and  unites  their  eDect. '  The  intcnsiiv  of  vibrntkia'tn-tli* 
focu«  of  the  mirror  is  not  greater  ilimn  that  of  emh  of  the 
rtyi  before  they  conieixed  ;  but  as  the  (nice  ot  ull  the  m}« 
is  concentrated  in  the  focus,  the  heating  elfe(  t  will  be  greater 
there;  th-jt  it,  a  bodr  in  the  heat  will  he  heaied  much 
EoOner  than  by  )he  operation  of  a  lin^le  ruy,  but  mill  never 
Dttain  to  an  inlensiiy  of  vibratinn  greater  than  that  ofu  eiogle 
r.ij-.  '!n  like  manner,  althouijh  the  for<N?of  rsiys  of  soaudbt 
Brcutniilutefl  in  ihtr  locui  of  un  dllpiirat  chacnber,  yet  the 
note,  bt  pitch  of  the  sound,  i.  e.  its  iutenKilji  of  vibraiioo, 
tnflaina  the  sbinfl. 

Now  vibnttioni  of  a  certain  intensify  oc^Rsion  ihe  EenM. 
tion  anc!  iihennmena  of  cold  ;  the  eccuniuliition  of  wye  of 
vibration  of  this.  inlenMty  by  meaus  of  a  concave  mirror,  at 
before,  does  not  ulitr  their  intensity,  but  merely  conrergea 
aod  colleels  their  force,  and  thus  increases  the  effect  of  pr«v 
Slicing  cold  ;  and  thi$  it  does,  to  the  vtrry  same  exlent,  pr»< 
vided  all  rireumstmices  be  e^ual,  as  the  effect  of  producing 
heat  was  increased  by  conwrgin);;  the  rays  of  heat.  I  have 
endt'uvotired  to  useertain  this  by  experiment.  The  tempei-a- 
liiric  of  Ihc  iitmosplii-ri-  was  Gn'.  Two  inirrnrB  were  properly 
opposed  to  each  other ;  in  the  focus  of  one  *as  placed  a  ther- 
tnometer,  in  that  of  the  other  a  cubical  canister,  one  side  of 
which,  (namely,  that  opposed  to  the  mirror),  uns  blackened; 
The  canister  ivas  now  filled  with  water  at  90°,  The  effect 
on  the  thermometer  in  time  and  extent  was  miiiked:  the 
caniater  was  then  removed,  and  ils  place  sniiplied  by  a. similar 
one  eonraiiiin;,'  a  saline  solnlion  at  30*.  The  efft-ct  on  the 
thermometer  was  opposite,  but  equal  iu  lime  and  in  degree, 
to  that  of  the  former  experiment. 

This  fact  is  of  an  importance  not  to  be  eai^ily  appreciated; 
it  appears  to  me  to  identify  heat  with  vibration. 


Ejffiels  of  Heal. 

Efnuof  heat.  In  the  former  part  of  my  paper  1  have  related  some  facts, 
which  afe  not  only  inexplicable  on  the  theory  of  repulsiM 
caloric,  but  which  appear  to  afford  some  degree  of  contra- 
diction to  it;  it  wjU  therefure  appear,  that  an  explanotioa 


^  *ovtmi  HAYimx  -  OF  .hemp.  ?g^ 

•f'  these  faeto  JBiMt  necessarily  proceed  on  some  oth^  'prin- 
ciple* 

It  is  certaio»  that  two  energetic,  hut  opposite  powers,  are  Attraction  and 
constantly  active,  in  all  the  operations  of  chemistry ;  these  '«?<*>*>«*• 
are  attraction  and  repulsion*  The  nature  however  of  these 
powers  is  still  very  uncertain:  the  effects  of  heat  are  all  re- 
lerrible  to  chancres  in  their  condition ;  but  from  our  igno- 
rance of  their  nature,  it  must  be  extremely  difficult,  to 
ascertain  with  precision  the  cause  and  nature  of  the  changes 
they  uuiiergo. 

The  phenomena  which  I  have  mentioned  as  contradictory  Accounted  for  ' 

to  the  theory  of  repulsive  caloric  have  been  ascribed  to  the  ^^  P<>J*»^i*y  ^ 

.  ...  .  partidfis, 

sgency  of  a  certain  polarity  in  the  particles  of  the  body ;  by 

means  of  this  polarity  the  particles  are  opposed  to  each  other 

in  a  particular  manner;  and  the  state  of  attraction  and  re- 

puKion  is  inflnenced  or  regulated  by  this  state  of  apposition,    '  ' 

The  change  in  temperature  is  the  cause  of  the  change  in  the 

apposition  of  the  particles  ;  and  this  change  of  apposition  6f 

the  particles  proves  the  cause  of  the  change  in  the  state  6f 

attractioTi  and  repulsion,  and  consequently  of  the  bulk  of 

the  body. 

This  explanation  is  probably  correct ;  and  if  it  apply  in  Change  of 
one  instance  of  changes  produced  by  temperature,  why  nOt  ^  *^*'™ 
in  all  ?  The  greatest  density  of  water  seems  to  be  abodt 
the  temperature  of  38*.  If  its  temperature  suffer  any 
(change  from  this  point,  expansion  occurs;  and  for  any 
given  number  of  degrees  above  or  below  this  temperature, 
the  expansion  is  the  same,  if  the  water  retain  the  fluid 
force.  Here  therefore,  the  cflFects  arc  precisely  similar,  but, 
iccordin^r  to  ihe  theory,  th«*y  are  ascribed  to  cattses  that  are 
Jifl'erent ;  which  in  itself  appears  to  me  contrary  to  the  true 
laws  of  philosophising.  This  opinion  therefore,  and  the 
>bjections  which  I  have  mentioned  to  the  usual  explanation, 
lave  induced  me  to  refer  the  changes  of  bulk  from  tempera- 
:ure«  in  every  esse,  to  the  same  cause ;  whatever  the  cause 
nay  be. 

Tliere  are  many  circumstances,  which  tend  to  corroborate  Circuinstancei 
h«  idea  of  polarity.     The  appearances  of  crystallization  ap-  ll'/pJt'^^?/^^ 
lear  to  depend  on  its  agency.  The  state  of  fluidity  of  bodies  polarity. 
oust  also  be  referred  to  the  **  particular  situation*'  of  their 

particles^ 


^gg  •*  «n  KATtntt  or  ukat. 

partielu.   And  loan concetre,  that ihe  agency  ar«( 

Hhetherof  wggrr^atinri  ur  of  totniiDaitioiii  muy  i< 

he  iuflttenced  or  rvguUltrd  tiy  the  piirttcuUf  itale  of  a]>psi>> 

tionof  lutiiolei.  1 

It  •ill  mAWy  be  acknnwJedged,  ih.t  much  (ilfficiiHy  •nd  1 

uncoruinty  ■till  exiit  in  thin  i)ur*liou  -.  hut  I  contcivr,  tb«t  , 

theiliffi':ullimaici(iconi|^r«bl}-Kr«*tevm  ttflatioiiiuihvih^  J 

Dryuf>ei)ulBi«wcitloru:,tkai)iti  tbe  vie*)  oflbc  lulijrvl,  whidi  1 

Etparuunof    haa  l>e«ii  given.     If  we  could  explain  the  irouoe  or  litem-  I 

"**"■               pan^ion  of  wal»T,  coolei)  from  40*  to  10*.  we  Khoiild  probably  * 

find   little  difficulty  ia  uadenunding  the  eimiUr  ami  pre. 

ci*ely  equal  expanaion,  when  the  ■nme  water  t*  ruat'd  in  ili  ' 

temperalare  froia  *«'  to  70*.  1 

Capaeiljfjhr  Caloric.  I 

^ptelty  fot         1*   would   be  extraordinary   indeed,   if  alt  bodie*   were-  I 
Wt  equally  susceptible  of  vibration  ;  ao  proptrriy  of  matter  ik   l| 

equally  pooieued  by  all  the  iiiuumtraL'ti:  substant-rs,  which 
cattiie  pretientft  to  oiir  Httt-iitinn;  (gravity,  hatdac»s,   kln»  4 
■  litity,  dec  are  poatcECed  in  an  equal  dft^ree  by  no  two  bodlca    i 

|_  with  which   we  are  ac(|UBinted:    niidi   is   the  divetaity  in    1 

Kuture'a  worlti!     Nor  are  alt  hodivii  tqually  susceptible  of 
change  in  the  ktute  of  llieir   nbratioii.     Thii  propoailion  it 
auflti-ienl  to  account  for  the  variety  |n  tbe  oapftcity  tt  ££■   ' 
ferent  bodiea,  and  of  the  aame  body  under  diOerent  fomil*    ' 
for  be«t.     Mercury  is  nore  auKceptible  of  Tibratioa   tliaa 
wUcr;  6oUd|  than  fluids;  fluida  than  ffun  ;ibe  qovnti-. 
tiea,  for  coinparison,  beiiif;  aacertaincd  by  weight*. 
IfwctHy  and        Let  n«rcary  at  40'  be  mixed  with  an   eqnal  weight  of 
***"*  water  at  S0°;  inercury  is  more  luftceptible  of  change  in  tbt   . 

'   atate  of  its  vibration  than  water,  and  will  conaeqaeutly  tvt' 
'  fpr  more  change;  ita  intenaity  of  libratipn  will  put  tnoi* 

Dearly  to  that  of  tbe  water,  than  the  intenttty  of  tibration  ia 
the  ialiee  will  to  that  of  the  merpury :  the  retultinic  tempfr 
ratuTC  will  therefore  be  ^bora  the  mean ;  i.  o.  more  ntnly 
lliat  ofthe  water  thnn  the  mean.  If  th«  experimeDt  bt  M- 
versi-d,  the  effect  will  al so  be  rt!«en*ed. 
Cbb-inrin  »•  If  during  tbe  time  of  the  change  in  the  sutceptibility  of 
*^  auy  body  for  vibrution  (this  change  being  to  dimioiafa  iti 

*  ia  i^eaklng  formeitj  of  the  high  luicrptibUitjp  of  air  fbr  cbaofa  in 
librsiiou  lu  quaiuity  wu  conudcred  bj  bulk,  noi  by  weight. 

auiceptibilitj 


ibiKtf )  ImH  W  MomwnuvtiKl,  iti  fempewtniv  my 
«in  unaltered ;  •  gre«|^  pewer»  orUm^saf  applicBtion  of 
itiooy  beiof^  now  M^esiMj  to  occtuonm  tempemture, 
h»  belbre  the  sosceptibility  for  vibration  was  diminished, 
[VM  prodaced  by  m  power  innch  smaller*  or  mn  epplication 
k|ioch  shorter.  Henee  steam  is  no  hi^^her  in  temperature  suam, 
;lbsB  boiling  water.  If,  during  this  chanf^  of  ausceptibir 
'fitf  for  yibrdtipn,  no  farther  applicatipn  of  heat  be  made, 
^  follofrs,  that  the  tjMpperatiire  must  fidi :  hence  arise  the  Freesing  oracr 
fffects  of  freesipg  mixtures^  ^"^*** 

It  sci^rcfly  need  be  added,  that  the  Converse  of  all  this  Cor  Tetse^f 
|rih  jtake  place,  if  the  siiftceptibitity  for  vibration  1:^  increased,     ^ 
and  no  abstraction  of  heai  be  made.     The  ten)|)enitorethea 
pmst  rise;  for  the  body  contains  within  itnelf  whut  may  be 
«d  the  power  of  vibration ;  a  i^ven  quantity  of  which 
lu<%s  a  greater  intennty  of  vibration  in  any  body,  ac« 
ing  to  the  susceptibility  of  that  body  for  vibration* 
Soch  is  an  imperfect  skfftch  of  the  hypothesis  of  ribrstipn, 
rtiich  I  proposed  to  give.      Many  cirrnmftance^,  which 
imuld  have  elucidated,  and  perhfips  have  confirmed  the  opi- 
pians,  hare  been  necessarily  omitted  ;  and  here  the  greatest 
findour  of  yomr  readers  will  be  constantly  requited. 

It  may  be  useful  \n  concluding,  to  present  a  xuinraary  of  Sumnuifw 
^circnmstances which  have  been  considered;  and  thus  to 
iMtitute  a  comparison  between  the  two  hypothecs. 
.    1st,  The  firft  principles  of  each  opinion  are  equally  hy- The  two  hyps. 

j.thetic.1.  ^-:— 

^ly.  The  production  of  heat  by  friction  is  explained  by 
the  hypothesis  we  propose;  but  not,  sotisfactorily  at  least, 
if  the  other. 

Sdly,  Certain  facts  have  been  related,  under  the  head  of 
the  etfects  cif  beat,  which  appear  to  afford  fome  degree  of. 
Dontradiction  to  the  hypothesis  of  material  caloric;  and 
dthough  they  may  not  be  easily  explained  on  the  opposite 
principle,  yet  they  do  not  by  any  means  appear  contradip- 
Kory  to  it. 

The  advantages  of  our  theory  appear  most  conspicuous 
la  the  following  particulars ;  for 

4thly,  The  properties  of  good  conductors,  and  of  good 
ndiatora  of  caloric,  are  explained  by  it  alone. 

6thly, 


188  COMBIHATtrOf   at  0XfWimi4Trc  «is  aUD   ( 

S>b))!-,The  «inne  nliMrrtttaaauptiliei  to  lli*  difl 
•olurantl  cnlinarf  bctit; 

^LlilVf  Aud  ia  pxrtiL-uliM-lo  tlie  ndiiiimn  of  cold. 
71hly,  The  opinion  ol'  capncMly  lor  caioTic )»  hv^otlie-.,^ 
liiut  nf  t)K  dili'ereoce  in  m>(.eptibilily  f»r  vibration  m*i 
ronforatily    to   tlie  u^ual  order  ot-imtiite,  in  diB^cuiugll 
otli«r  projierties  ut'inaltBr. 

I  remain.  Sir. 
Your  very  ob 

Ediubarsh,  June  Bth,  MAItSUALL  HAt 

■  1811. 


IV. 

On  n  Con^iflii'icti  •</ Otimariatic  Cas  aud  Oiigen  Gas. 
IliiMPHBT  Uavx,  £«q.  iJ^  D.  iec.  i^.  A".  i*ro/.  I 


1 


iec.  i^.  A".  i*ro/.  CW 
if.  i.» 

Comnoufidnf        SHALL  beg  peroiiision  lo  lay  before  tlie  Society  theac* 
>i(I);fii  ixd  ox-  couut  of  same  experiment^  on  a  compouiiil  of  OKiaiutiutic 
lamniitir  gai.    ^^  ^j^^  oxigeii  gun,  which,  1  triiit,  mill  be  fouud   to  illw*-' 
liiilu  an  interu=liiiy  Lrantli  of  €he[iiii:al   iutjiiirj-,  and   nfaichj 
offt;r  soni!^  extruordiiiRry  und  novel  results  •■< 

Oximiiriitic         '  '*"*  '^"^  '"  """''^  tliPBe  experiments  in  consequence  fl| 
(a. dvlT'ii        the  iliffeTence  between  ihe  properties  of  oxiinuriatic  gas  pre- 

time,  lo  bliite  tlie  whole   progreBS  of  this  investigation.     It 

will,  I  coiLttive,  be  more  interesting,  that  I  i^houid  immedU 

ately  refi:r  to  the  fucla;  most  of  which  have  been  nitneswA 

by  Members  ol  this  Body,  belonging  lo  the  Committee  d 

Chemistry  of  '.lie  U.oyal  Institution. 

In  (iroiisities         The  o^imuiialii:  gas  prepared  from  manganese,  either  hjr 

v,h™  \i-a-         mixing  it  nilli  a  muriate  and   acting   npon  it  by  siilphaiic 

mJiiu  irfman-  "'^'*'i  "'  ''>'  '"'"hig  it  with   muriatic  aciil,  is,  when  the  Qxidt 

gmite.  of  mmisanesc  is  pure,   und  whether  collected  over  water  ot 

niti'-iiry,  uniform  in  its  properties;  its  colour  is  a  pale  yeU 

lowish   i;recii;  water  lakes  up  about  twice  its  volume,  and 

scarcely  i^ains  any  colour;  the  nielats  bum  in  it  readily ;  it 

•  rhil.  Tiini.  for  iBi  1,  p.  155. 

combion 


{ 


I 
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JpABbinet.'intb  hidrogvit  without  any  depoMtioti  of  moisture: 
•  kdoes  not  act  on  oitroui  gas,  or  mariatic  aeid»  or  carbonic 
^ aside,  or  sulphureous  gasses,  when  they  have  been  carefully 
f  dried.  It  is  the  substance  which  I  employed  in  all  the  ex- 
b'^Mments  on  the  combinations  of  oximuriatic  gas  described 
^ift  i^y  last  two  papers. 

The  gas  produced  by  the  action  of  muriatic  acid  on  the  Varies  when 
'  tilts  which  have  been  called  hyperoximuriates,  on  the  con-  hy^^Ifxin^ 

trary,  differs  very  much  in  its  properties,  according  as  the  riaiet. 
'  joanner  in  which  it  is  prepared  and  colleAed  is  difierent. 
When  much  acid  is  employed  to  a  small  quantity  of  salt, 
and  the  gas  is  collected  over  water,  the  water  becomes  tinged 
of  a  lemon  colour;  but  the  gas  collected  is  the  same  as  that 
procured  from  manganese. 
When  the  gas  is  collected  over  mercury,  and  is  procured 
^firom  a  weak  acid,  and  from  a  great  excess  of  salt,  by  a  low 
heat,  its  colour  is  a  dense  tint  of  brilliant  yellow  green,  and 
it  possesses  properties  entirely  different  from  the  gas  col- 
lected over  water* 

It'  sometimes  explodes  during  the  time  of  its  transfer 
hum  one  vessel  to  another,  producing  heat  and  light,  with 
«D  expansion  of  volume;  and  it  may  be  always  made  to  ex- 
plode by  a  very  gentle  heat,  often  by  that  of  the  hand*. 

It  is  a  compound  of  oximuriatic  gas  and  oxigen,  mixed  A  compound. 
with  some  oximuriatic  gas*     This  is  proved  by  the  results 
of  its  spontaneous  explobion*     It  gives  off,  in  this  process, 
from  I  to  f  its  volume  of  oxigen,  loses  its  vivid  colour,  and 
becomes  common  oximuriatic  gas. 

I  attempted  to  obtain  the  explosive  gas  in  a  pure  form,  Attempct  to 
by  applying  heat  to  a  solution  of  it  in  water;  but  in  this  ^     "* " P**^' 
caae,  there  was  a  partial  decomposition ;  and  some  oxigen 

•  My  brother,  Mr.  J.  Da>ry,  from  whom  I  rccc'iYc  constant  and  able 
aisifttance  in  all  my  chemical  inq •>!:!«<:,  had  <teveral  times  observed  explo- 
sions, in  transferring  the  gas  from  hyperoximuriate  of  potash,  OTcr  mer- 
cury, and  bawas  inclined  to  attribute  ths  phenomenon  to  the  combustion 
of  a  thin  film  of  mercury «  in  contact  with  a  globule  of  gas.  I  several 
limes  endeavoured  co  produce  the  effect^  but  without  5uccesi,  till  an  add 
was  employed  fbr  the  preparation  of  the  gas,  so  diluted  as  not  to  afford  ft 
without  the  assistance  of  heat.  The  change  of  colour  and  expansion  of 
votome,  when  the  effect  took  place,  immediatcl}  conviaced  me,  that  it 
owing  to  a  dtcomposition  of  the  gaj». 

was 


MMaiMAtiMr  or  ouHTOiTtc  CAB  Aa»  esmv. 

wu  ditrnfrtte'^i  vn^  aome  onimnriatic  gu  hrmti.  Wtati 
iiit<  thut,  ill  the  ca«CB  nhrn  it  i*h«  tn«st  pure,  it  acai 
ac'tetl  upon  nteTcury,  |  atlemiiled  to  Kpuratr  the  oxinHnai 
ri^^ii'  ua'witb  which  it  •■  mixed,  by  B)(itiilinn  in  n  tube 
tliit  m«Ul ;  CurMivf  anblimale  lorined.  and  an  «l«Mic  6»A 
n»s  oliioiiml,  which  Mus  almost  entirely  absorbed  by  }  dl 
its  vnliiiiif  ofnuter. 
h  This  KK»  in  its  |iure  form  ia  so  easily  (!««ompoattMc,  t! 

it  is  daiig^roiiii  to  opt^rate  npon  coniid triable  qaaolitie*. 

Id  one  Bet  of  expennviili  u>>oo  it,  a  jar  of  «trong  git 
canlaiiiiog  40  cubical  inchvt,  exploded  in  my  ba.ids  «ith  t. 
loud  rcpart.  producing  bghi :  the  vessel  vaa  brokeu,  aixl 
fragments  ut  il  ««K  thrown  to  a  cooiiderabic  distance. 
fit.  I  analysed  a  portion  or  this  f^*,  by  causing  il  to  explodv 
aver  mercury  in  a  curved  glass  tube,  by  the  beat  of  a  aptril 
lamp. 

Tlie  oxinnuriatic  gas  formed,  wa'i  absorbed  by  water  ', 
orxigen  was  found  to  be  purir,  by  the  test  of  nitroiit  gat. 

50  parts  ofthedelonatTiig^s, by  decompoaitiooiespandadl 
»o  Bi  to  become  60  parts,  The  oxigen,  remumng  af^er  tU 
abaor[>tion  of  the  oxtnurialic  gas,  waa  about  30  parta.  Se< 
veral  other  experiments  were  made,  *rilh  Mmitar  results.  Si 
lliut  it  may  bt  inferred,  that  it  coUiiiBtB  of  3  in  vohime  of 
ozimuriatic  gas,  and  I  la  volume  of  oxigen  ;  and  the  «&• 
gen  in  the  gaa  is  csodenaed  (o  half  ita  voluiae.  CircuA' 
atancea  conftirmable  to  the  laws  oframbtnationof  gHeoiit 
fluids,  ao  abtjr  illnatraled  by  Mr.  Gay-Lussaci  s&d  M  tb* 
theory  of  definite  proportions. 

I  have  stated  on  a  former  occanon,  that  appminattoM 
to  the  numbers  representing  the  proportiona  in  vhidi  mD' 
gen  and  oximuriatic  gu  combine  are  found  in  7*5  Bod  SS'ft 
And  this  compound  gas  contaJot  nearly  these  quantities*. 

The 

•Inpip[8  2«oftherhil.Tr.ni.  for  1810,  (JottTiuI,  vol.  XXVII,  p. 
S33,>  1  liate  Biealione<l,  that  the  ipectGc  giwly  of  aKimuraltc  bhIt 
between  74  »iid  76  fniin  per  100  cnbical  inchei.  Ttie  g>E,  Ibat  I 
weifhwl,  was  cull«ied  o*er  Wilar,  »iri  procursd  fiom  hf  pMoximiniBtecf 
pMuh,  and  at  that  lime  1  cancciTrd,  that  this  ebiiic  flaid  did  not  diflrr 
f'OD  Iheoiiinuiiaik  (M  fram  niingene«e,  oncepl  in  being  pum.  IT 
'•  ^    pfobiblj  coauioed  •ome  0/  the  new  g»<j   fOc  I  finri,  lliit  Ih<  ipecific  pw 

vitf 


^r  cemntATiox  or  oxihuriatio  ois  avp  oxttfn.  371 

Tlie  smell  of  the  pare  explosive  ^g  scmiewhat  retcMBbles  Smell  of  ite 
■I -t  of  bonit  »oi;»''i  mined  with  the  peculiar  >mell  of  oxi-      * 
t;i  jrialic  ga«.     Waler  appeared  ti>  lafce  up  eight  or  ten '<»l"Wlij, 
limes  its  rolume;  but  the  experiment  was  made  over  ner- 
cury.  which  mi<ht  occasion  an  errour,  thoiifrh  it  did  not 
•eem  to  act  on  the  fluid.     The  water  became  of  a  tint  «p- 

4pr(Mchinjf  to  oren^. 
When    tile   exploBive'  gas  was  detonated  with  hidrogen  ARTKiion  cC 
1    eqaai  to  twice  its  volomr,  there  waa  a  great  absorption,  to      "^^'I*^ 
more  than  f,  and   soloiion  of  mo ri otic  acid  was  formed ;  gso. 
when  the  explosive  gas  was  in  excess,  oxigeo  was  always  ex- 
[»elled,  «  fuct  demouittrating  the  stronger  sltractioQ  of  hi- 
4^    drogeu  for  oximuriatic  gas  than  for  oxigeta. 

II  have  said  thut  mercury  has  no  action  apon  this  gsa  in  Action  of  iha 
ht  purest  form  at  comin>in  temperatures.     Copper  aud  an-  ^^^''^™ 
timony,  which  so  readily  burn  in  oximuriatic  gas,  did  not 
Id  upon  the  explosive  i^as  in  the  cold:  and    when  they 
■  ere  iutroduced  luto  it,  being  heated,  it  wat  instantly  de- 

(con)p<>sed,ahd  itsoxigen  set  free;  aud  the  tnetuls  burnt  ia 
tbe  oximuriatic  gas. 
When  mlpbur  was  introduced  into  it,  there  was  at  first  iiUphu., 
■0  action,  but  an  explosion  soon  took  place  ;  and  the  pecu- 
liar BraeUofoximuriuteof  bulphur  was  perceived. 

Phosphorus  produced  a  brilliant  explosion,  by   contact  pbospbotiH, 
nith  it  in  the  cold,  aud  there  iverc  produced  phosphoric  acid 
sod  solid  oximuriate  of  phosphorus. 

Arsenic  introduced  into  it  did  not  inSame;  the  gas  was  aneaic, 
made  to  explode,  when  the  metul   barnt  with  great  brilli- 
aocf  in  the  oximuriatic  gas. 

Iron  wire  introduced  into  it  did    not  bum,  till  it  was  iroo, 
heated  so  a>  to  produce  an  explosion,  when  it  burnt  with  a 
most  brilliant  light  iu  the  decomposed  gas. 

Charcoal  introduced  into  it  ignited,  produced  a  brilliant  eturcMj, 
iaah  of  light,  and  burnt  with  a  duU  red  light,  doubtless 

tilf  of  putt  oximaTtetic  pi  from  mingineu  inJ  inurlaiie  teU  ii  lo  that  oxinaMk 
af  eooimoo  alt,  si  S4i  <o  100.    Ttltlni  ihii  ntimalioD,  the  ([lecific  grs-  ■■■, 
Hrf  at  iIm  nn  a**  will  be  about  £38,  lad  the  number  t«pre(eatiDf  the 

n  which  aKimuiullc  gu  combiaei,  from  ihii  anuBaUoa,  will 

(b«>  ibaa  ii  suHd  Avtt. 
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9^flg^p_jlj^al:|jl^il^on^lbqos^gflXinux^ldy■'tl)t  the  ( 

limBifWB  It  pr(Hlu«c4,')':>*>^.  f'^  fuiaet  wlicn  rniv«d   willi   nitrA^i'l 

gns,  %i)il  tlH'rc  f^'.iiti  ubsorptiou  of  iroluii>e. 
■imHiUacid        WTicii  It  trni  ni)\vil  witli  lunhaiic  ai^ui  gHB,  tb«re 

tlie  abHorptioii  win  ruj>iil,  osimuriulic  ^us  wus  f<iriiiL-<^  BDI 

^  «,,.  ,  ;^<J''^W^'^  ""  '^"^  *'''"  '^'^ '''"  »l■»s^^. 

V-*^'  '      TVittUJ  expcniTivnb)  enable  us  tu  expl^n  the  contrailii^tory 

*•   *      BccouiiLi  lltuL  ti^vL-  been  {[iven  by  rfifiVrecit  authors  of  th« 

propertiu((irifxiiuuMtilic  gas. 

WAriheconi.      Tb»t  tb«  explosive  conijiound    iios   not   been   collectwl 

J*^""'*^  "01  |,e|„r(.' [sowing,  to  tlic  circmufilaiice   of  wattir   having  hrtn. 

Bi*«L-  "W^  for   receiving  llie   products   from   lijperoxi muriate  of 

'poUth, ,*ii(i  uulcae  the  tvatnr  ih  highly  iiuturatcJ  with  the  ei-| 

plostve  g3s,  nothing  but  oKii«urialic  ga?  is  obtuinti] ;  or  toi 

ihe  circuiuitance  of  (oo  de tine  an  acid   having  been  ein-^ 

IffpnoT'ma-       'tUitt  bubttance  pro<Iuces  ihc  phenomena,  which  Mr.  Che- 

(iMicafWuf     tievixi  in  his  uble  imper  on  oxtmuriiiticncid,  referred  lo  thtt, 

U(.  Ctie*i!uix.  ,  ■■.•-.  ,    L  L    .       I     r' 

hjperoxigenised  aiuriaiic  acid  ;  and  they  pro*e  the  tiuin  of 

bi»  idt'us  respecting  tiie  possible  txii^teDce  »f  a  compoand  of. 

oxiinuii;itic  gas  and  oxiL^eii  in  a  se[Kirtite  ittate. 
Utploiiooi  The  t'xtilosions  produced  in  attempts  to  procure  the  pro- 

from  "JP"-      ducts  of  hypcroxiinuriale  of  potii^h   by  acids  are  evidently 

owin^  to  the  decoui position  of  this  new  and  estniordiuary , 

Allihefecti  All   the  conclusions,   nhicli  1  have  ventured   lo   make  re-. | 

f_;^f;;;';,';*_^specting  the   undLCoinpoiindc;!   nature  of  oKiniurialic  gas,, 

K  m,  1  Cfiiiceive,  en'irely  confirnieii  by  these  new  fiicti. 

.If  oxinintiiitK-  gns  contained  oxi^eii,  it  is  not  euity  to  coii^-' 
ceivp,  why  oii^eii  should  be  iiH'onli-d  by  llns  new  compound 
to. muriatic  g»^i  which  must  alnnidy  coiU^iiii  oxigen  in  iuti- 
matC^Dion.  Though  on  the  idea  ul  inuriufic  acid  being  ft. 
compound  of  hidr<i;;eti  and  oxininriatic  g:is,  the  phenomena 
w»  Mch  as  mi^t  be  expected. 
'■  If  the  power  of  bodies  to  burn  inoximuristic  gusdependeda 
upon  the  presenee  of  oxiecn,  they  all  on^ht  to  bum  with' 
much  inorc  energy  in  the  new  compound  ;  but  copper,  andj 
antimony,  aud  mercury,  and  arseuic,  and  iron,  and  sulpAar 
5     "■  have 
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tiave  noartion  upon  it,  lill  it  is  decotnpwfd ;  and  th^  act 
thrn  accortlin^  to  ttieir  rejative  attractions  on  the  oxigen,  or 
oo  (he  oxtmuriutic  gas. 

There  n  >  simple  «K|>vriment,  wbich  illustrates  thitidea;  Eipeiimeot. 
Let  a  glu»«~ves»el  cotitHiiiing  bruBS  foil  be  exhauiiteit,  and  the 
new  ijiis  Hdmitted,  no  action  will  take  place ;  throw  in  a  little 
nitrous  gas,  a  rapid  deconipoiiiioii  occuri,  and  the  metal 
burns  with  K^^at  brilliaocy. 

Supino^in^  oxi-^en  and  oximnriatic  gaa  to  belong  to  the 
ume  claHf  of  bodies ;  the  attraction  between  ihem  might  be 
conceived  *ery  weak,  as  it  i»  found  to  be,  and  they  are  easily 
■eparaled  from  each  other,  and  made  repulsive,  by  a  very 
]ow  degree  o(  heat. 

The  most  vivid  efiecls  «f  combustion  known  are  those  pro-  Explos'nn,   ' 
.  duced  by  the  condensation  of  oxi^en  or  oximuriatic  ga* ;  but  .■"''  ""*'■  ""* 
in  dTu  instance,  a  violent  explosion  with  heat  and  light  ui-e  pam'ing  «- 
produced   by  iheif  seputHiion,  nod  expnnsion,  a  perfectly  H*""™- 
nnvel  circumstance  in  chemical  philosophy. 

This  compound  destroys  dry  vegetuble  colours,  but  first  The  torn. 
gires   them  n   tint    of  red.     This  and   its   consiilcrable  ab- "^"^^P'^^  ^ 
forbubiliiy  by  wuler  would  incline  one  to  adopt  Mr.  Chene-  acid, 
vix's  idrH,  that  it  approuches  to  an  acid  in  its  nature.     It  it 
probably  crmbioed  with  tbe  peroxide  of  potaniam  in  the 
byperoxiinuriute. 

That  oximuriBtic  gas  and   oxigen    combine  and  separate  Ojdmurisiic  ■ 
from   each   other    with  snch   peculiar   phenotnenH,   appears "' "'"'"J'^'i 
•  atrongly  in  favour  of  the  idea  of  their  beine  diM-n^t,  iliough  ihewmooa- 
■nalot;ouB  ipcciei  of  matter.      It  it  cert:iii,ly  poj^ihle  to  dt-  "'"  •"''  ***■ 
fend  the  hypothexis,  thnt  oximuriatic  kbs  conxialB  of  oxi^jeii 
united  to  an  unknown  basis ;  but  it  would  be  pomjble  like- 
wise  lodefend  the  specul^'tion,  that  it  contHini  hidrogen. 

Like  osigeii  it  hus  not  \el  been  decuTii|iose(l ;  and  1  so(De> 
limeago  loadean  experiment,  which,  like  most  of  the  other! 
I  have  brought  forward,  it  very  adverse  to  the  idea  of  its 
CoalainiiiK  uxigen. 

1  psised  the  solid  oximuriate  of  phospbortts  in  vapour,  ExpatimcuL 

and  axi);eu  gus  together  through  a  i^reen  glaas  tube  heated  i 

to  redne».  I 

A   decompOiiiion   took    place,  and   photphftric  acid   wo  I 

ried,  and  oximuriulic  gaa  was  exiielled.  ^^^| 
01.  SJUX,— AooDsr,  181 1.  T  iivw,  ^^H 
4 


■r,  if  oxigen  esisl»l  in  the  ovimuriate  at  photphorut. 
It  BO  reason  wliy  this  chnnge  should  take  [tluw.  On 
lea  of  oximuriatic  gas  bdnj;  tindecompounded,  it  n 
explained.  Oxig«n  ia  hnnwn  to  have  a  stronger  at- 
•on  for  phosphorus  than  oximuritiiic  gas  has,  and  codsc- 
"'■'i''"   ly  (luglii  to  expel  it  from  thi»  combination. 

the  tiew  compoond  in  its  purest  form  in  posaeMed  of  a 
tyellaw  green  colour,  it  may  be  ex|>edieiit  to  designate 
I  nninr  expresuve  orthiseircnmstance,  and  its  ri-lalioii 
muriatic  gss.  Aa  I  have  named  that  elastic  fluid 
'  tie.  so  I  reoture  to  uropoae  for  this  »ubsiaoce  the  name 
ntchlot      ,  I  lit  from  lu  and  x^f"-     The  pwnt 

of  DO  HI  e  lie  I  at  u  re        -■■  ""t,  however,  inclined  to  dwelt  npon. 
I  shall  be  GC  >t  any  nanie,  thai   may  be  consi- 

dered as  mosi  me  by  the  able  chemical  philosopber* 

attached  to  thia  ,^uciety,  ■% 


Descripiioji  of  a  nem  Tliraihhg  Matliinr,  invented  by  H.  P. 
Lee,  Esq.  of  Maidenhead  Tkieket*. 
SIR, 

InAmmfSM     1  BEG  leare  to  state  to  the  Society  of  Arts  &c.  the  follow 
Wtlieiniea-     ;„g  particulars,    relative   to   my  attempts  to  irapcove  th« 
thrashiii{{  machine  for  corn,  and  oF  my  success  therein. 

Being  largely  concerned  in  agriculture,  and  having  800 

acres  of  arable  laud,  1  fouud,  that  a  thrashing  machine  or 

a  became  absolutely  necessary  for  the  continuance  of  ray 


occupattona.     1  accordingly 
mended  to  me ;  but  from  th« 
ita  being  frequently  out  of  orde 
•nee  of  the  work  at  all  time! 


Ihrashine 


made 


simple  in  its  construction,  u 
tioiis.     With  this  view  I  h 


if  the  kin 
omplication  of  lis  structure, 
r,  and  from  its  bad  perform- 
,  1  resolved  to  try  to  bsve  a 
r  my  own  directions,  mote 
more  efficacious  in  its  opera- 
coLitinuetl    ny  experiments 


•  Trans,  of  (he  Soc.  of  Am,  Vol.  XXVllf,  p.  25.    The  premiui 
the  gold  medal,  oftercd  b;  the  SiKietf,  wis  adjudged  to  Mr.  Lee,  foe 


of 
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for  nearly  three  years,  at  an  expense  of  about  three  hundred 
poundsy  and  have,  at  last,  brought  Iny  machine  to  a  degree 
of  perfection,  which  is  satisfactory.  Many  gentlemen  and 
fartnersy  who  hare  seen  it  apd  ita operations,  give  it  a  decided 
preference  to  any  they  have  seen,  for  the  simplicity  of  its 
construction,  for  the  cleanness  of  its  thrashing,  and  for  the 
quantity  of  corn  thrashed  by  it,  in  proportion  to  the  power 
applied.  .    . 

I  have  no  doubt  but  that  the  r^olt  of  my  Original  thdughta 
and  experiments  on  this  subject  will  be  of  great  advantage  in 
this  highly  useful  agricultural  implement,  and  I  have  sent 
a  model  of  the  machine  for  the  Socie^*v inspection*  ^ 

I  am.  Sir, 

.    Your  very  obedient  Servant, 

Maidenhead  Thicket^  H.  P.  LEE. 

Dec.  27>  \W9* 

CertiGcates  from  Mr.  Edward  Green,  of  Bowlney,  in  Or- 1'^^„^J„^gJ  ^,f 
fordshire,  and  Mr.  Thomas  Michlem,  of  Hurley,  in  Berk-  its  excelloice. 
shire,  stuted,  that  they  are  largely  concerned  in  theagricul- 
tuiul  line;  that  they  have  seen  a  variety  of  thrashing  ma- 
chines, but  give  the  preference  to  those  on  Mr.  Lee^s  prin- 
ciple, for  the  simplicity  of  their  construction  ;  that  they 
highly  apprin-e  of  the  manner,  in  which  they  perform  their 
work;  and  that  they  consider  them  as  calculated  to  thrash 
more  corn,  in  proportion  to  the  power  applied,  than  any  1 

other  they  have  seen. 

Certificates  from  William  Hubbeard,  of  Maidenhead 
Thicket;  Thomas  Williams,  of  Feeres  Farm,  in  White 
Waltham ;  Joseph  Lee,  of  White  Waltham ;  and  Richard 
Silver,  of  Maidenham  Thicket;  testified,  that,  on  the  97th 
of  February,  1810,  Mr.  Lee's  thrashing  machine  did  thrash  Effect  pro- 
in  one  hour  and  fifty-five  minutes,  eight  quarters  and  three  ?"^*^  ^^  ^^  ** 
bushels  and  a  half  of  barley ;  that  the  straw  was  thrashed 
clean,  and  not  broken;  and  the  work  was  in  all  respects 
performed  in  a  workmanlike  manner. 

A  certificate  from  James  Willis,  foreman  t6  Mr.  Lee,  sod  on  oats, 
stated,  that,  on  the  97th  and  38th  of  February,  1810,  he 

T  2  did 
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tnsii  thirty  quarters  of  oate  with  Mr.  Lee\  inactiiE 
;bway  FariDt  lu  the  parish  of  Cookham,  Berkihire. 


•       SIR, 

After  inepectiag  several  Thrashing  Mmliines  by  a  varietj 
of  mmkers,   I   »8W  and  ejcamined  j-oura,  at   Highway  Farm, 
and  wai  impressed  with  its  Huperioriiy  oxer  every  other  that 
1  had  seen,  both  on  Recount  of  ita  simplicity  and  effect.     I 
Thnshis  applied  lo  WriKhti  yout  builder,  who  haa  erected  one  for 

ily  dfiQ  with"  ra«  "P'o"  >•>"■  iiiip*»ed  principle,  whii-h  efl'ecluaUy  ihrnshes 
out  inlury  w  wheat  and  barley  clean,  nithout  injiiriii|;  ihe  straw,  and  very 
t  B»li»w.  n,„ch  to  my  satisfaction.  1  have  not  hitherto  had  an  oppor- 
tunity of  Bacertaininir  its  powera  with  other  ^raiu,  but  am 
happy  lo  assure  yoii,  that  i  c-ORiidet  your  improvements  to 
constitute  a  materia j  slep  toward  perfecting  an  instrument  d 
of  the  first  conaeqaence  to  the  agricultural  ralerests  of  this  ' 
kingdom,  and  highly  dcsert-ing  our  warmdlt  ■cknovrledg- 

I  have  the  honour  to  sulweribe  mvself.  Sir, 

Your  obliijed  humble  Servant, 
SAMUEL  NICUOLLS,  M.  D. 
HUloM  House,  Twijford,  Berks, 
March  1,  1810. 

Fmh«  iciti.        A  certificate  from  Mr.  G.  H.  Crutchley,  of  Sunning  Hill 
raoniei,'  Pa,-!;,  Berks,  dated  M*rcb   3,   1810,    statfd,  that   he   had 

seen  Mr,  Lee's  thrashing  machine  at  work  ;  thai  it  thrashed 
clean,  and  pleased  him  so  well,  that  hi;  hud  ordered  one  on 
the  bame  principle. 
'     .  By  subsequent  letters  received   from   Dr.  Nicliolls  and 

Mr.  G.  H.  Crutchley,  the  above  certiticalea  wtre  continued 
by  them,  with  additionul  testimonies  ni  favoni'  uf  Mr.  Lee's 
iiiapliines. 
AccountoFihe       Mr.  Lee,  in  his  attendance  on  the  Committee  appointed 
nwehineaod     by  ,],„  Society  for  the  exiimination  of  the  meriU  of  his  ma- 
iu  working,         '.  ' 

chnie,  stated}  1  hat  his  uiHclnoe  requires  no  rollers  for  enter- 
ing; the  corn  to  be  thraahed. 

That 
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That  it  is  about  three  feet  diameter^  and  about  two  feet 
aix  inches  in  length. 

That  t\vo  horses  are  quite  sufficient  to  work  it ;  that  from 
half  past  seven  to  two  o* clock  thej  wil'U  without  fatigue^ 
thrasii  two  loads  of  h  heat,  each  of  forty  bushels. 

That  he  thinks  the  straw  is  not  so  much  broken  at  with 
other  machines. 

That  the  vanes  within  the  cylinder  turn  from  one  hundred 
to  one  hundred  and  twenty  times  round  (or  one  rouud  of  the 
horses,  in  a  space  of  twenty-two  feet  diameter* 

That  there  are  four  'vanes  within  tboidruiR  or  cytinder»  • 
each  vane  one  inch  and  a  half  thick,  and  enciOsed  to  within 
about  three  inches  of  their  exterior  edges;  that  the  drum  or 
cylinder,  within  whirh  the  vanes  turn,  is  close-fluted  with 
wood  of  about  an  inch  thick,  and  is  in  movable  parts,  to  as 
to  admit  of  being  placed  nearer  to,  or  farther  from,  the 
vanes,  as  the  corn  to  be  thrashed  may  require. 

That  he  has  erected  two  of  these  machines  on  his  estate, 
and  has  used  them  for  three  years. 

A  note  sent  to  the  Society  by  William  Wright,  of  Henley  Prioai 
upon  Thames,  Oxfordshire,  the  maker,  states,  that  the  price 
of  a  thrashing  machine  on  this  principle,  including  the  horse- 
wheel,  is  forty-eight  pounds,  at  his  manufactory  there. 

Reference  to  the  Engraving  of  Mr.  Lee*s  Thrashing  Ma» 

chine,  P/.  Vll,  fig.  4  and  5. 

Fig.  4  and  5  are  a  side  and  end-view  of  the  machine ;  A,  ExplsmitiMicif. 
in  both  figures,  represents  the  framing  of  the  machine ;  B  is  P"'^* 
the  shaft  of  a  cog-wheel  C,  which  is  turned  by  cog-wheels, 
from  the  great  horse-wheel,  in  the  same  manner  as  the  ordi- 
nary thrashing  mill ;  the  cog-wheel  C  turns  a  small  pinion  D, 
to  which  it  gives  a  rapid  revolution  ;  on  the  axis  of  the  pinion, 
the  beaters  £E  are  fixed,  and  revolve  with  it,  within  a  seg^ 
tnent  or  drum,  formed  of  iron  plates,  grooved  or  ribbe<],  pa- 
rallel to  the  axis,  as  the  figure  represents,  and  connected  to* 
gether  by  wooden  curbs  FF^  to  which  they  are  screwed* 
o  o  is  the  feefling  board  upon  which  the  corn  is  placed  to  en* 
ter  the  machine.  The  end  of  this  board  is  fixed  very  near 
to  the  four  vanes,  or  beaters,  b  bbb;  as  these  revolve  rapidly 
tbey  strike  the  heads  of  the  corn  upwards,  with  such  a  jerk 


^nir  w%au  Kill  mva. 

«t  «ut  all  th«  torn  froTi  ihniie  esre  whii-h  thev  mctt 

ly;  bulif  Buy  e-rai.e  they  are  drawn  Id,   logdher  wiltt 

w,  Hud  rubbed  round  by  the  beatets  ^liixt  the  ID* 

|he  ribbed  drum,  or  cylinder,  F,  eo  us  to  o|ien  the 

ca>  1  let  out  the  i^orn,  though  the  ears  come  in  any  pMir 

■   -.jiit«ver.      At  H  IB  »  grutiii)>,   upon  wliiili  thtr  hMlerl 

iioiyer  the  corn,  chuff,  and  straw  nil  logethcr;  the  Two  fornin  , 

fUll  lhM>it<;h  upon  the  uroutid  at  X,  and  f  Iih  latter  ^lidndown 

oa  the  ijrute  ;  thu  corn  is  xfteiwurd  to  he  iJrek>ed   in  a  wilt* 

nowiiij;  rauchioe,  which  Hejiu'flieK  the  light  ami  heavy  corn 

froiD  the  chafl'.    The  eiirh*  F  ure  fi;<ed  by  icrewt,  which  can 

be  udjustfd  to  a»  to   bniig  the  cylio<!er   nearer,  or   farlher 

from,  t1j«  l}euter»,  to  adapt  the  machine  fov  ihrashiog  ditfe^ 

rent   binds  of  grain;  for  it  i»  evident,  that  large  f^orn,  as 

pease,  bianB,  &c.,  >aUBl  require  mort-  lipace  tu  rub  litem  in 

than  the  Bioaller  grain,  qe  nhtat  and  barley.     L,  hg.  4,  U 

onf  (if  the  uprightB  of  the  franu-  which  iiU]>|jorU  the  bearing 

for  the  hxts  B  of  the  co±;-uheel  ;  uiid  M  js  hd  obli(|Ue  bruce, 

nhich  slrenglbeiis  iht  (  mut.     N  is  the  ntuge  au  which  ibe' 

maa  who  f-reds  lliu  miichme  btaods. 


4eeoanl  o/a  SubsCilute/or  Hemp, prepared/rom  ReanStafka. 
% /ftp  fier.  James  Hall,  of  C'hesnut  Walk;  tVallham- 


Tu 


L  HOUGH  it  has  not  been  attended  to.  or,  so  far  as  I 
kiifnv,ever  beei'.  nieiitiunfd  by  any  one,  vet  it  is  certain, 
that,  accordiny  to  it*  -"ize,  every  beuu  |iiaiit  coiitiiiiis  from 
•20  to  35  filament",  or  fibres,  itiniiiii^  up  on  the  otitside, 
under  «  thin  membrane,  from  the  root  to  the  very  lop  all 
aronnH,  tlie  one  at  each  of  the  four  corm-vs  beirg  ralfier 
thicker,  and  stronger  than  the  rest.  It  is  also  certain,  thai, 
next  to  Chiiie&e,  or  sen-gruw,  in  other  words,  the  mnierial 
with  which  hook^  are  sometimes  tixed  to  the  end  of  fishing 
lines,  the  filaraentB,  or  hempen  jiarlitlcs  of  the  bean  plant, 
'j7.    The  sliver  meital 
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among  the  itroDKe't  yet  discovered.     These,  with  n  little  Mi^Ditxl  of>«. 


btnttiny,  rutiliiiiv,  and  shaking,  ur«  ensily  SE>paruled  IVuin  tli 
■trawy'part,  u'heit  the  plunt  h.is  Oven  bleeped  10  or  12  daya 
io  wuter:  oris  damp,  unil  iii  a  kt  ite uppruucbino;  to  fermeii- 
talton,  or  whut  IB  comitioiily  called  rutting.  Waihing  itnA 
pulliiig  It  through  huclcles,  or  iron  ooinbs,  first  coar^,  tlnd 
then  finer,  i«  neceustiry  to  the  drcbiiiiig  of  lieau-hcmp ;  and 
wfar  Kt  J  have  yet  ditieovered,  the  eu^iei^t  way  of  separalio^ 
Ute  liUmciiU  from  th^  thin  inrmlinme  thui  suirouiidii  tliem. 

From  cuiefully  obgerviag  the  iiiediuin  number  nf  btaii- Ai 
Jtlants  In  a  square  yurd,  in  a  varltity  of  lidds  on  both  sides  *'' 
tlie  Tweed,  »<i  well  as  in  Ireliind,  and  niiilliplyiug-them  by 
4840,  the  uumber  of  squure  yardv  in  au  acrf,  und  then 
weighing  the  hemp,  or  tjlameuts  of  a  ceituiii  nuiut'rr  uf 
thete  stHJks,  I  fiod,  that  there  ore  ai  a  medimn  about  ScwI. 
fJhemp,  or  these  hliuiients,  \a  every  acre,  admirably  t;aU 
culated  for  being  converted  into  a  thousand  articles,  where 
Streo^h  and  durability  in  of  imporlmice,  as  well  us,  wilh  a 
little  prepuration,  into  paper  of  all  kinda;  even  that  of  the 
Oobt  delicate  tekture. 

Now  since    there  are,    at  leait  200000  acres  of  ticks,  A: 
horse,  and  other  beana  planted  in  Greul  Britain  xtid  Ireland ;  '" 
aud  kince,  whetejhere  is  nut  machinery  lor  the  purpone,  tlie  i,, 
poor,  both    youttg  and  old,  females  as   well    us  nialeB,  be-  ^' 
looking  to  eHch  of  the  U7fO  parishrs  in  England,  Ike.  where 
beam  are  roixed  ;  might  (hemp  having  riten  of  l.ile  from  HO 
to  120  pounda  per  tun),  be  advantageoutly   empUyed    in 
peeling,   or  otherwise  separating  these  filaments  IVoin  the 
Kru^y  piirt  of  the  plant,  after  the  beans  huve  deen  threshed 
out;  1    leave  it   to  the   i'eelingrt  of  the  Society  lur  the  En- 
couragement of  Arts  &c.  to  judge  of  the  importauce  of  the 
idea  held  out  here,  not  only  Io  the  poor,  but  to  the  laud- 
.luilders,  and  the  community  at  lurge. 

It  i»  nearly  twelve  months  since,  by  analyzing  Un  com- The 
poment  purt«,  I  discovered  hemp  in  the  beuu  plant.  I  would  ' 
have  written  Io  you  then.  Sir,  on  the  subject,  and  unt  a 
.■pecimen,  but  that  I  wus  trriiii;  experiments  with  other 
plants,  a<t  I  am  during  my  leiiure  hours  doini;  at  prpgcnl  ; 
and  i  wished  to  ascertain  in  whiat  decree  lliii  species  of 
bcmp  t>  liable  to  iujnry  fiom  ditterent  utoatiouti,  and  the 
chunL'Pt 


I 

I 
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i«f  tlic  ■trawphfre.     With  s  view  to  thif.  I  r 
:e\  neuriy  1^  months,  la  ult  thr  vurielio   nt   ll>e  air 
doon'  mid  kept  another  iit'aHy  un  loii(j  ronsmnz/jr 
DrtT    rater;  and  fimt  (hein  nu'  in  the  Itaul  injurcil.     'I  he 
,.  fference  I  |.erc>^ivt  i»,  that  iht  one  kepi  <oiL«tuntljr 

ni         water,  namely  the  uiAifmJ  of  ibebpecimenb  lenl  you, 
hasHMumctl  a  rich  liilky  gloss,  uad  a  much  more  agreciible 
colour  than  it  had  before. 
Before  iiii  But  though  this  t«  the  caoe  with  bean-hemp  aflerit  it 

*'***^  "  ■•      e\eHw6  and  dressed,  and  »-hich.  though  stitfand  ha.H  whn 
dry,  is  pliable  aud  eaEily  mau'i);ed  «heii  rathtrdamp.or  wet,. 
it  leeras  trtherwiM   with   it  prtviotit  to   ll»  beini;  sepurated 
from   lhc«tr8W,     If   beaii'iitraw   be  kept    for  yeiirs    under 
wuler,   or  quite  dry,  it  produces  1  (iiid  heni;>  as  gnotl  and 
injured  by  the  freih  as  at  firbt.     But,  if  the  struw   be  sometimes  wet.  and 
•lierniicac-      sometimes  dry,  the  filaments  or  fibrcB  are  apt  to  be  (DJared. 
noiitui*,         The  specimen  of  bean-hemp  tecompaoyiuj;  tbi*  letter,  in 
(he  form  of  oakum    for   caulking  sb>p>,   liavini;  been  long 
exposed   to  the   varieties  of  the  wunthtr,  [jreviou--  to  being 
tepuraled  from  the  straw,  is  a  proof  of  iis   being  rouMdera- 
bly  injured.      If  the  strHw  of  the  beun  *at  bCJireied  ihiii  od 
the  ground,  and  eKpo«ed  to  the  |"e»ther  fnr  i wo  or  three 
monthe,  I  hiive  uuifminly  fni'D-l   tl.Hl    iht-   heiup,  or   fibres, 
are  loosened,   and   easily   st-parated   from   the  strawy   part, 
wilhout  any  other  process  than  mertly  bfHtmj;,  rubbing,  and 
Bhnkingihera,  and  perhaps  this  is  tlie  easiest  way  of  ob- 
taining beun-heinp ;  but  then,  from   being  thus  expoBed, 
■nd  the  fermeiilatlon  tliut  lakes  place  in   the  strawy   part, 
butiiViUfii     "hiehisofa  ipuagy   nature,  communicaling   itself  to   the 
fcr  piptb  fibres,  or  hemp,  1  tind  that  these  are  generally  less  or  more 

injured,  though  not  go  much  so,  in  my  opinion,  as  to  pre- 
vent them  from  being  excellent  mutenuls  for  making  paper. 
ThsviicrlQ  I   have   also  found,  and  the   importance  of  the  idea  will,. 

3*1*^''*  I  hope,  bean  excuse  for  menlioning  it  here,  that,  thou|>h 
kipmtherb*-  the  water,  in  which  bean-Straw  has  been  put  to  sleep,  in  a 
HficMtbaa  few  day«  generally  acquires  a  black  colour,  h  blue  scura, 
l»ta«.  and  a-peculiar  taste,  yet  cattle  drink  it  greedily,  and  seemed 

fattened  by  it.  But  my  experiments  have  hilherio  been  on 
too  limited  a  scale  to  be  able,  in  a  satisfactory  manner,  to 
WCfrtunthis  last  circumstance.     When  the  water,  in  which 

beait 
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bean  straw  hai  been  pat  to  steep,  bteomes  fotid,  whidb  I- 
fitid  it  is  searcefy  more  apt  to  become  than  eommpn  stagnant 
water,  on  being  stifred  by  driving  horses  or  cattle  through 
ity  by 'a  stick,  or  in  any  other  way  set  in  motion,  (as  tstbo 
case  with  all  putrid  water,  even  the  ocean  itseU'i)  the  fetid' 
particles  fly  ofF,  and  the  effluvia  die  away. 

When  straw  is  to  he  stttped  for  bean  hemp,  the  beans  MoAe«f 
are  to  be  thrashed  in  a  null :  the  beans  should  be  put  to  the  *"'^'*"'"C^ 
mill,  not  at  right  angJe^it  but  on  a  paralUU  or  nearly  so 
with  the  rollers,  eUe  the  straw^  particularly  if  the  beans  are 
very  dry,  is' apt  to^be  much  cut.  If  the  straw  is  sii^  to  be 
sCeep#^,  on  putting  the  beans  to  be  thrashed  at  righli&glesy 
or  nearly  so,  with  the  rollers  of  the  mill,  u  certain  proportion 
of  the  fibres,  or  hemp,  may  easily  be  got  from  the  stniw, 
these  bemg  in  general  not  so  much  cut  as  the  straw ;  bot 
often  found  torn  off  and  hanging  about  it  like  fine  sewing 
threads.  The  hemp  thus  taken  off,  though  its  lying  nnder 
water  for  months  would  do  it  no  harm,  requires  only  to  be 
fcteeped  a  few  minutes,  drawn  through  a  huckle,  and  washed^ 
previous  to  its  being  laid  up  for  use.  If  the  hemp  or  fibres^ 
collected  in  this  way  (which  is  a  fine  light  business  for 
children,  and  such  as  are  not  able  for  hard  work,  and  which 
requires  no  ingenuity,)  are  intended  only  for  makiutr  paper, 
they  require  neither  steeping  nor  hacklings,  but  only  to  be 
put  into  parcels  and  kept  dry  till  sent  off  to  the  manufac- 
turer. 

The  straw  of  beans  contains  a  saccharine  juice,  and  is  Beanttravnu* 

highly  nuti'itive,  perhaps  more  so  than  any  other ;  and  like  *''?7**  !"**  ^*' 

clover,  the  prunings  of  the  vine,  the  loppings  of  the  fig-tree,  ducing  a  fer« 

&c.,  produces  a  rich  infusion,  and  uncommonly  tine  table- ™*"^**** '^" 

.  .  ...  quor. 

beer,  as  well  as  an  excellent  spirit  by  distillation.     It  is  the 

hemp,  or  fibres,  that  prevents  cattle  from  eating  it.     These, 

like  hairs  in  human  food,  make  cattle  dislike  it.     The  coU 

lecting  of  it  therefore  should  never  be  neglected,  nor  the 

boys  and  girls  in  workhouses  and  other  places  be  permitted 

to  be  idle,  while  business  of  this  kind  would  evidently  tisod 

both  to  their  own  and  their  employers*  advantage. 

It  is  a  fact,  that  about  the  generality  of  mills  for  beating  Refuse  of 

and  dressing  hemp  and  flax,  a  large  proportion,  in  •owe|[^™^J^  *** 

inland  places  both  of  Great  Britain  and  Ireland  amounting  tei;iaifbrpa* 

nearly  ^^* 
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IT  to  a<W  balfof  ohiit  ia  carried  thttlier.  is  eith»  leftfl 
to  rot,  uiHif  r  ihe  name  of  irruoe,  or  ihrowa  nvtiy  a»^  I 
use,  b^cuuM;  loo  rou^jh  aiiil  short  for  being  ipuii  itii(i,| 
irled  imo  cloth.  Now,  frnm  'he  exjitrirat-nt*  I  Imv*!'  | 
.,  uad  GHu&cd  to  be  Iried,  I  have  uiiifarmty  fo«n<l,  that,,  i 
...uugh  tooro'u^'h  sill)  sliort  for  beiii^  couvcrred  into  rlutflo  J 
en  of  tbe  coarsot  kind,  the  refuue  of  hemp  uiiii  Urn 

;  beat  naA  ehukPii,  so  &a  to  xeparste  the  elrnwy  from 
IE  »riny;_v  particUs,  uliich  can  be  done  in  a  fen  minures  . 
oy  a  mill  or  h»nd-Ubour,  us  is  most  coiivfaitnt,  bccoma 
thereby  as  soft  aod  pliuble,  and  as  u.wFul  for  iDuking-pupec. 
86  the  li>ngi»t,  niid  what  U  Kt-'koned  Ihe  most  valuuble  part 
of  the  plAt,  after  it  has  bi^a  converted  iuto  cloth  a 
for  ]:eari. 

)  In  its  natuial  atale,  it  U  true,  the  refiiBeofhemp  aod  Bax 
is  geoerally  of  >  Liiovvn  and  somewbut  durk  Cvlour,  But 
what  «f  that  }  By  ihe  appliculion  of  inurialic  iicid,  oil  o: 
vitriol,  or  other  che^ap  ingredient,  well  known  to  the  ctie- 
ini»t«,  ns  well  »s  to  every  bleai'her,  such  refuse,  nithoui 
being  ill  tke  feast  injured  for  making  paper,  citn,  ia  u  fea 
bontt,  if  necessary,  be  iiiiidc  an  while  ns  the  Boest  cambric. 
There  are,  at  a  mediii.n,  pLlbli^Ue(i  in  Loinion.  every 
morning,  IGUOO  newspapers,  and  every  evening  aboHt 
UDUO.  Of  those  published  every  other  day  there  ai-e  nbout 
lOOOO.     The  Sumlay's  newspapers  amotint  to  about  2S0OO  ; 


and  ihi're  ar 

e  neor/y   20000  other   weekly  papers,  making 

ThewMm- 

iu  all  the  .en 

orrnous  sum  of  245000    per   week.      At  a   me- 

'""^^^"'^"'drom'JO   ue 
lil'^"""'"' whole  amoo 

*spapers  are  equal   to   one  pound— hence   the 
nt  lo  about  3  tuns  per  week,   or   a60  tuna  pet 

annum.     Eu 

'  lliriu»li  this,  perhup?,  is  not  one  half  of  the 

paper  eipci 

ied  in  Loudon  on  periodical  publications,  and 

what  may  be 

culled  ftigBcioiiK  lilernlnre;  and  not  one  fourth 

part  of  what 

is  otherwise  consumed    in    printing-houses  in 

tbe  country 

at  large  ;  yet  there  are  materials  enough  in  ihs 

refuse  of  the  hemp  and  flux  rui.ed  in  Britain  aod   Ireland 

fmalllliisa 

d  much  more. 

H..rbi:.«  con 

Nor  is  Ihi 

all,  fur  us  the  bine  or  straw  of  hops,  a  circniu. 

>^..  htmp. 

Btancv  welt 

known    to  the  Society,  contains  an   excellent 

hemp  for  making  many  urticles  so  also  will  it  prove  a  most 
excelleut  roateriul  for  making  all  kiuds  of  paper.     And  it  is 
■  fact. 
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m  hctf  thttty  irmeeftu  tb«  ooe.half  of  tbe  bine  of liopsTalKd . 
in  the  coaotiet  of  Kent,  Syetex,  and  Worce^ttr,  initpid  of 
being  thrown  away,  of  burnt,  after  the  hops  are  picked,  Bt 
18  cofnoDonly  done,  steeped  for  ten -or  twelve  days  in  water, 
and  beaten  in  the  same  way  as  is  done  with  hemp  and  flax, 
independent  of  what  might  begot  from  bean-hemp,  and  a 
variety  of  articles  well-known  to  the  Society,  there  would 
be  found  annually  materials  enough  for  three  times  the 
quantity  of  paper  used  in  the  British  dominions* 

1  have  tbe  honour  to  be, 
irith  much  respect. 

Sir,  .>'• 

Your  most  humble  servant, 

Streatham,  Jan.  9,  JAMES  HALI^ 

18()9* 

Certificates  of  the  Truth  of  the  foregoing  StaiemenL 

We,  the  undersigned,  do  hereby  certify,  that  the  speci- Testimonies «f 
mens  of  hemp  enclosed  and  sealed  up  by  us,  addressed  to  hemp  from 
Dr.  Taylor,  Secretory  to  the  Society  for  the  Encourage-  beaiihauJmt 
iDint  of  Arts,  Manufactures,  and  Commerce,  Adelphi, 
Strand,  are  the  produce  of  common  hean  straw  :— That  we 
never  saw  or  heard  of  bean  hemp  tilj  lately;  when  the  Rev. 
James  Hall,  who  resides  here  at  present,  was  tiyini^  experi- 
ments respecting  it  at  Mr.  Aclams*:^  farm,  Monnt  Nod,  and 
other  parts  of  this  parish: — ^That,  ip  the  piesent  obstrncted 
state  of  commeice  with  the  Continent,  it  appears  to  us  the 
discovery  of  bean  hemp  may  beextrem^^ly  useful  to  the  ma- 
nufacture of  canvas,  ropi  s,  paper,  &c.  ; — And  that,  as  it 
affords  a  new  and  important  prospect  of  employment  for  the 
poor,  we  think  Mr.  Hall,  the  discoverer,  is  (Kverving  of  the 
approbation  of  the  public.  We  shall  only  add,  that  as  the 
Society  for  the  Enconraj^eintnt  of  Arts,  Manufactures,  and 
Commerce,  have  contributed  spoft^n  in  a  hi«;h  degree  to  the 
exertion  of  genius,  the  improvement  of  the  arts,  and  the 
public  good,  we  have  nu  doubt  but  they  will  not  only  take 
the  proper  steps  to  prosecute  the  discovery  aud  encourage 
the  manufacture  of  beau  hemp,  but  also,  by  some  mark  of  ^ 

ibeir  favour,  show  their  approbfitipu  of  Mr,  Hall's  merit  in 

the 
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WBTy  he  hw  made,  ■*  well  bi>  »f  his  high  public  tpi- 
iib«nlilj  in  c»aiitiuijiciiiii)g  the  diKuv«ry  to  th* 
■ithout  rCiervc. 

WILLIAM  ADAMS,  Mount  Nod. 
EDWARD  BULLOCK.  Curate. 
SiTtaliam,  Sirrry,        WM.  GARDNER.  Surgeon, 
Jon.  9,  isog. 

These  are  to  certify  to  the  Secretary  of  the  Society  for  tlw 
Encoumgeineiil  of  Arts  &c.,  London,  and  all  whom  it  may 
(-ancern>  that  liu*ing  wen  (at  (irst  to  our  a«toni»hnii!nt)  the 
Rev.  J.imes  IIhH,  nho  has  retidrd  here  for  M)me  time  pnit, 
procuring  htmp  from  commoii  bean  straw,  steeped  voine  days  ' 
in  water,  we  steeped  some  also,  and  easily  got  heropfrani  it; 
there  bt-ing  no  tnyftery  in  ihe-  matter  more  than  merely 
steepiiijj  the  struiv,  peeling  off  the  hemp,  and  then  washing  i 
and  eleuning  it,  by  pulling  it  ihrouj^h  a  hackle  or  comb.  ; 

Tliese  are  ulso  to  certify,  that  having  tried  bean  hemp, 
and  fotir.d  it  lo  take  both  wax  and  reein,  we  have  sewed  with 
it,  and  find  the  fibres  of  which  it  consists  in  general  so 
sironij,  that  tht  leatlier  never  fhilcd  lo  i;ive  w»y  sooner  than 
the  aeam.  We  hove  only  to  add,  that  as  hemp  hag  of  late 
become  uncommonly  dear,  while  much  of  it  is  bad,  we  anxi- 
ously wish  the  proseculioii  of  the  discovery,  and  the  appear* 
ance  of  bean  hemp  in  the  market ;  and  shall,  so  soon  as  we 
hear  of  its  belti);  spun  and  on  sale,  be  among  the  first  ttt 
purehaae  and  usie  it. 

JOHN  HOUNE,  Shoemaker, 
THOMAS  ALFORU,  Shoemaker. 

LeUtr  from  Mr.  HuHB,   of  Long  Acre,   lo  ikt  Reterend 
James  HaU. 
SIR, 
I  enclose  a  (specimen  of  the  bean  filaments,  or  thread, 
'    which  have  been  submitted  to  the  bleachinj?  process.     The 
texture  and  strength  seem  riot  in  the  least  to  hnve  been  im- 
paired,  bnt  retain   the   primitive  tenacity;  and    I  am  per- 
suaded thii  substance  will,  prove  an  excellent  substitute  for 
bemp  and  flux,  for  the  manufacture  vf  various  kiods  of  pa- 
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per,  cordage^  aad  other  materials.  1 8id  not  find  more  dUb^ 
culty  ID  accomplishiDg  the  bleaching  of  thi*  than  in  other 
T^etabiei  whi<?h  I  have  occaBionally  tried,  ond  1  believe  this 
article  it  tasceptibie  of  a  still  greater  degree  of  whitenoat. 

I  remain,  ISr, 

Your  very  obedient  aenrant, 

hmg  Acre,  Feb.  24,  1807*    '  JOS.  HUMK 

Letierjrom  Mr.  H.  Daty  to  the  Rev.  James  HalL 

SIR, 

I  shall  enclose  in  this  paper  a  small  quantity  of  the  beaft 
fibre,  rendered  as  white  as  possible  by  chemical  means.   ' 

It  seems  to  bear  bleaching  very  well,  and,  as  to  chemical 
properties,  differs  very  little  from  hemp. 

The  question,  whether  it  is  likely  to  be  of  useful  applica* 
lion,  is  a  mechanical  one,  and  must  be  solved  by  experiments 
on  its  comparative  strength. 

I  am.  Sir, 

Yoar  obedient  humble  servant, 

H.  DAVY. 


VII. 

A  Chemical  Anafyfis  ofSodalite,  a  new  Mineral  from  Green^  ' 
/ov^.    By  Thomas  Thomson,  M.  D.  F.  R.  S.  £.,  Fellom    ' 
of  the  Imperial  Chrrurgo-Medical  Academy   of  PeterS" 
lmrgh\ 

JL  HE  mineral,  to  which  I  have  given  the  name  of  sodalite,  Sodtalite^tnew 
was  also  put  into  my  hands  by  Mr.  Allan  f.     In  the  Green-  S!lStt*ritiooof 
land  collection  which  he  purchased,  there  were  several  spe-  a  priaillva 
cimens  of  a  rock,  obviously  primitive.    In  the  composition  '^^• 
of  these  the  substance  of  which  lam  about  to  treat  formed  a 

•  Frum  tht  Transactions  of  the  Royal  Society  ef  Edinbar|jh« 

t  See  p.  47. 

constituent, 
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Ititnont,  Hnd,  at  fir»i  n)ipFarunce,  tras  taken  far  M^fft, 
ihicli  it  beanaTcry  tlnkni);  reHrmb lance, 
f^unpc  I'hn  rnvk  n  compnttHi  oi'  iio  lew*  Ihun  five  ilifiVrent  foanlt^ 

■"'*'"  nnrly,  ifarnel,  harubUiide,  nubile,  and  two  oihen,  which  I 

lorm  ti.e  iwsle  ul'  ilie   inns*.     The»e  ate  evirfiiiilv  diHVrent    , 
minfcmLs;  hut  in  aome  s^iec.mt^Diare  sointiniattly  blendedt 
tkul  it  Mctuired  the  skill  of  Count  Bouroon  to  make  the.di^ 
eri  mi  nation,  and  H»ctrtniii  their  rtui  nutiire.     Even  this  di»»  . 
tiaguiftbed  iniiTtru'ogiil  »bb  ut  tirti  deicivsd  hj  thf  external  ^ 
aspt-'Ct,  and  foundered  tlie  paslt:  hk  coinmou  lamellHted  feU.' 
spar,  of  a  piret-niiih  colour.     Bni  a  pcculiarit}-,  which  pre* 
aunteil  iUtlf  to  Mr.  AUnii  in  one  of  the  inine.mlif,  ioducH 
Vlin  til  call  the  attention  of  Count  Bournoii  tDortf  parlicukilf 
to  its  construction. 
Crjiialiof uh. '     Ona  closer  exiiminotlon  orttis  nuneral,  Mr.  de  Boiirnon 
'  found,  thut  some  suiull   I'raKineata,  which  he  had  detached, 

prcii'nttd  rectangular  priam*,  termi iiatt-d  hy  planes,  mea- 
BunnKi  "ith  the  side*  of  the  prism,  1 10°  and  70°  01  nearly 
80, — a  form  whinh  helonK-  to  a  rare  mineral,  knoivn  hy  the 
•ndofumticf  name  of  sahlite,  from  Sweden.     He  farther  observtd,  inter- 
■'■"•'  miTed  Btoafi  with  tM«,  nnother  mineral  ;  and  after  some  trou-    ' 

ble,   succeeded   in  detaching  u    iiiais,    presenting  a   regular    ' 
rlioinholdul  dodecahedron,     it  wastotiiis  form  that  Mr.  Al- 
lan h;id  previously  requested  his  attention.  M 
rfwrnWiiiB  iht      Si>me  time  before  this  invesl illation,  Mr.  de  Bmirnon  had    . 
«."■  'id"" "*  ^'"""''"^''  ^  iiiii'eral  lf"'n  Sweden,  of  >i  lainelUted  «ructiire, 
Vi'oUastoii.       Btid  a  i^reenish  colour,  uhich,  he  fonnd,  indicated  the  same 
form.      From  this  circumstance,  losrelhiT  wilh  sume  external 
reseioliUuce,  nltJcK  struck  him,  he  wa»  inilnced  to  conclude, 
that  our  min.'ral  was  a  variety  of  tl  at  substance. 

'I'o  thill  suSiHin.e  the  name  of  Swe<li-ii  n„lro/ile  had  been 

given,  in  ioiiM-quei^ceof  the  mvc^ti^aliini  of  Dr.  Wollaston, 

wlio  fou.Ld  thiitit  .ontuined  a  br^e  pro,K.rlioii  of  soda.  i 

Katrolitpof  There  iire  ft-m  niineiiils,  however,  that  are  so  totally  dis- 

fifSiZ*"-  '^  'i""^*  ■'"  ''"'^  <--^"  tnal  characrersas  the  uxtrolit.  of  Klaproth. 

mired  by  Klin>rDtIi  occurs  at  ltoeii»n  •,  on  the  Lake  of  Con* 
■tunee,  in  porpliyry-slalc,  c(r.itin^  the  sidij  of  leins  andcavi- 

•  Ie  hail  b-wii  ohiervcd  also  by  Trofesior  Jj:ne-oii,  iu  Ihe  BceU  Uap 
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tie«  in  B  RibmetlMrti  rorin,  the  texture  of  whicfi  is  romptirT, 
Hbrous,  unit  radiate  ;  tlip  tolMir  paV  jellgw,  ill  some  plnws 
paiwin;  into  while,  and  marked  wilh  hrown  xniies.  Ititherm 
it  hud  nrver  been  Ib-uud  in  h  tlaie  ^iifficieitlly  perfect  to  bF- 
ftrd  any  iixlicatifins  of  form.  Lately,  liowe%'er,  Mr.  de  Bour> 
t  «0  fortunate  a»  to  prorure  «otae  of  it,  preseDlitt^ 
'  delicate  needltfjnii  crystals,  uhith,  by  means  of  > 
log  mB^iiiHer,  he  wua  nMe  to  ftsi-ertiiin  presented  Sot 
reclan|;ulHf  pritmi,  term  mated  by  |)!aueB,vtl)ichi  bethought, 
might  furts  alleles  of  Co°  ajid  I2U  with  the  sideEoi'  ilie  prism. 
With  thitt  neither  our  loinerul  nor  llic  Swediih  can  htive  any 
coiiiiei-tiou,  &nher  ibiin  MPie  aiialo);/  wliich  may  exist  in 
their  tAinpoHtion. 

Conceruiog  thv'  Swedith  mineral  1  have  not  been  able  to 
obtain  muL'b  witisfactory  inforination.  There  is 
of  it  in  Mr.  Allan's  cabinet,  wjiitb  he  received  directly  from 
Sweden,  sent  by  u  t^entleman  who  had  Juit  before  been  iu 
London,  and  *at  well  ai;c|oaint«d  with  the  collections  of  that 
«ity,  from  which  it  is  inferred,  that  the  Bpecimeu  i 
is  the  wme  as  that  examined  by  Cotint  Bournon  and  I)r> 
Wollaston. 

Werner  has  lately  adioitted  into  hia  aj-Bteni  a  new  miiiersl  Feiuiela 
specieti,  which  he  distinguit>hes  by  the  name  of  Fettatein.  Of 
this  I  have  seen  two  descriptions  ;  one  by  Haiiy,  in  his  Ta- 
bleau Comparatif,  published  lu:$t  year;  and  another  by  Count 
Dunin  Borkowbki,  published  in  the  6gih  volume  of  the 
Journal  de  Physique,  and  translated  in  Nicholson's  Journal, 
(Vol.  XXVI.  p.  384).     The  specimen,  called  Swedish  na-  ^M 

Irolite,  in  Mr.  Alton's  posaession,  agrees  with  these  deicrip*  ^H 

tions  in  eveiy  particular,  excepting  that  its  specific  gtatity  ^^^ 

k  a  little  bi};her.     Borkowski  elates  the  opecitic  gravity  of 
fettslein  atS-563;  Haily  at  S-6l3^;  while  I  found  the  ipeci- 
fic  gravity  of  Mr.  Allan's  specimen  to  be  '2'779.  "I'd.  when 
in  Bfnall  fra|{meiiu,  to  bv  uk  high  as  a-7!)0.     This  very  near  ipfirently  the 
agreement  in  the  properties  of  the  Swedish  natrolite  with  the  "J^itb  "nai'o' 
cliaruciers  of  the  fellstein  lends  roe  to  suppose  it  the  sub-  !><'■ 
•tanee,  to  which  Werner  Itai  given  that  name.    Tliia  opinion 
is  strengthened,  by  a  fuct  mentioned  by  Ilaiiy,  that  fettatein 
had  been  ut  tirtt  considered  aa  a  vnnely  of  wernerite.     For 

Etpccimen  sent  to  Mr.  Allunt  under  the  name  of  compscl 
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rit«,  isobrioi'fly  the  very  same  nith  the  suppostd  iih> 
of  tf neden.  Now.  if  iliis  KUutity  b«  Bclmil|p<],  it  will 
,  Ihff  our  mineral  caa»liiutes3  gji^desaiiart.  It  bear(^ 
,  ■  CONsidei  ublt!  res«inlilaii'-e  to  it  ;  but  neither  the 
line  form,  nor  tlie  coiiHtitueniB  of  fettEtein,  ob  slated  by 
are  liiiiiUr  to  1ho!ir  of  the  aiineml  to  which  I  hkve 
L  the  itume  of  todulite.  The  conEtitueiits  of  fetteteioi  . 
•rtitined  by  Vau4uel(n,  aie  ufifollows; 

S.lita 44-00  I 

Alumina 34-00 

Oxide  of  iron • 4*00  '  i 
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Drmipdon  of  Soi!aIite,  as  has  been  alrrady  mentioned,  occurs  in  a  pri- 
mitive  rock,  mixed  with  sahiite,  augite'i  horDblende,  «u4 
garnet  t. 

It  occurs  massive;  and  cryilallieed,  in  rhomWidal  dodeca- 
bedrona,  nhich,  in  soroe  CHses,  are  lengthened,  forming  ux- 
nded  |>riam3,  terminated  by  trihedral  pyramidi.  , 
.  Its  colour  i*  intermediate  between  celaodine  and  moun>  . 
tain  green,  varying  in  iuteiiiily  in  different  ipecitnens.  la 
•ome  cases  it  seems  intimately  mixed  with  particles  of  tab' 
lite,  which  doubtless  modify  the  colour. 

External  lustre  glimmering,  internat  shining,  in  one  di- 
rection vitreous,  ia  another  resinous. 

Fracture  foliated,  with  at  least  u  double  cleavage;  croM 
fracture  concboidal. 

Fragmeuta  indelermiaate ;  usually  sharp-edged. 

Translucent, 

Hardness  equal  to  that  of  felspar.  Tron  scratche  ■  itwith 
difGculty. 

■Th»situ3tiunaf  thetugiteilentm  attention.    Hitherto  it  hu  been,  • 
with  »  few  cuceplioiu,  fouoil  only  in  flcett-lnp  rocks, 

f  The  particular  colour  jnd  appearance  of  ihit  garnet  thowi,  that  tbt 
riKifc  cane  from  Oreenlanit :  for  limilar  firaet  bat  new  Uten  obsetrtSf 
•scept  ia  sjitcimcTu  from  Giicolaad. 

Brittle. 
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Brittle. 

Easily  frangible. 
'         Specific  gr»fity,  at  the  temperature  of  6o*,  2*STt.    Tht 
•pecimeo  was  not  absolutely  free  from  sahlite* 

When  heated  to  redness,  does  not  decrepifate,  nor  fall  to 
powder,  but  becomes  dark  §p*ay,  and  assumes  very  nearly  the 
appearance  of  the  Swedish  natrolite  of  Mr*  Allan,  which  I 
consider  as  fettstein.  If  any  particles  of  sahlite  be  mixed 
with  it,  they  become  very  conspicuous,  by  acquiring  a  white 
colour,  and  the  opacity  and  appearance  of  chalk.  The  loss 
of  weight  was  2*1  per  cent.  I  was  not  able  to  melt  it  before 
the  blow-pipe. 

1.  A  hundred  grains  of  the  mineral,   reduced  to  a  fine  Chemical  ainh> 
powder,  were  mixed  with  SOO  grains  of  pure  soda,  and  ex-  ^*^ 
poned  for  an  hour  to  a  strong  red  heat,  in  a  platinum  cruci^ 

ble.  The  mixture  melted,  and  assumed,  when  cold,  a  bean^ 
tifnl  grass-green  colour.  When  softened  with  water,  the 
portion  adhering  to  the  sides  of  the  crucible  acquired  a  fine 
brownish-yellow.  Nitric  acid  being  poured  upon  it,  a  coie«* 
plete  solution  was  obtained. 

2.  Suspecting,  fiom  the  appearanoe  which  the  fused  mass 
assumed,  that  it  might  contain  chromium,  I  neutralised  the 
solution,  as  nearly  as  possible,  with  ammoniu,  and  then 
poured  into  it  a  recently  prepared  nitrate  of  mercury.    A 

JI^  white  precipitate. fell,  which  being  dried,  and  exposed  to  m 
heat  rather  under  redness,  was  all  dissipated,  except  a  small 
portion  of  gray  matter,  not  weighing  quite  0*1  grain.  This 
matter  was  insoluble  in  acids,  but  became  white.  With  pot- 
ash it  fused  Into  a  colourless  gloss.  Hence  I  consider  it  as  Silex. 
ftilica.  This  experiment  shows,  that  no  chromium  was  pre* 
sent.  I  was  at  a  loss  to  account  for  the  precipitate  thrown 
down  by  the  nitrate  of  mercury.  But  Mr.  Allan  having 
shown  me  a  letter  from  Ekeberg,  in  which  he  mentions,  that 
he  had  detected  muriatic  acid  in  sodalite,  ft  whh  eusy  to  see 
that  the  white  precipitate  was  calomel.  The  white  |)Owder 
weighed  36  grains,  indicating,  according  to  the  analytis  of 
.  Chenevix,  about  three  grains  of  muriatic  acid.  Maiiatic  tcid. 

"    3«  The  solution,  thus  freed  from  muriatic  acid,  being  siicx. 
concentrated  by  evaporation,  gelatiofsfld.    It  was  eva[iorated 
nearly  to  dryness;  thedry^masaxiigdlfced  in  hot  water  aci* 
Vol.  XXIX.— August^  1811.  U      •     dolated 
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dubted  witli  niliic  ncid,  >nd  poured  upon  llie  filler.  Tlie 
powder  retained  upon  ih<!  filter  was  washed,  dried,  and  heat- 
ed to  redueas.     It  weighed  37'3  grains,  and  •rnu  silica. 

4.  The  liquor  which  had  |jBSiied  ihraugh  the  filter  trat 
on permtu rated  with  carbonnte  of  putush,  and  the  copious 
white  precipitate  whith  fell  culiectpd  by  tht  filter,  and 
boiled  while  yet  moist  in  pataxh-lie.  The  bulk  diminithed 
f;rently,  and  the  uijdiis«olvcd  portion  assumed  a  black  CO> 
lour,  owing  to  Mitne  oxide  of  mtrcury  nith  which  it  was  con- 
taoii  listed. 

5.  The  pota«h-lie  lieing  passed  thitiu^h  the  filter,  to  free 
it  from  the  undis«nlveil  mattfr,  nus  mixed  with  a  sufficient 
quitntiiy  of  uil-aiDnioniac>  A  copious  white  precipitate  fell, 
trhich  bein^  collected,  washed,  dried,  and  healed  to  redness, 
weighed  27'7gr«iub.  This  powder,  being dij^esled  ia  snlpliu- 
ric  acid,  dissolved, exct-ptO'Jd  of  agruiii  of  silicm.  Sulphate 
of  potash  bein);  added,  and  the  solution  set  aside,  it  yielded 
Blum  crystals  to  the  very  lost  drop.  Hence  the  27'48  grains 
of  dissolved  powder  were  alumina. 

6.  The  black  residue,  which  the  potash'lie  had  not  taken 
up,  was  dissolved  in  diluted  sulphuric  acid.  The  solution 
being  evnpuraleJ  to  dr\  nei-,  and  the  residue  digested  in  hot 
water,  a  white  soft  powder  remained,  which,  heated  to  red- 
ness, weighed  3'6  grains,  and  was  sulphate  of  lime,  equiva- 
lent to  about  i  grains  of  lime. 

7-  The  liquid  from  which  the  sulpliale  of  lime  was  sepa< 
rated,  beiog  exactly  neutralised  by  anin\onia,  succinate  of 
n.  ammonia  was  dropped  in;  a  bronnish  red  precipitate  fell, 
which,  bein)^  heated  to  redoesi  in  a  covered  crucible,  weigh- 
ed one  grain,  and  was  black  oxide  of  iron. 

8.  The  residual  liquor  being  now  examined  by  different 
reageilts,  nothing  farther  could  be  precipitated  from  it. 

f}.  The  liquid  (No.  4.)  from  wliich  the  alumina,  lime,  and 
iroii  had  been  fpparated  by  carbonate  of  potash,  being 
boiled  lor  some  time,  let  fall  a  small  quantity  of  yellow- 
coloured  matter.  This  matter  bein^  di<restcd  ii)  diluted 
sulphuric  acid,  partly  dissolved,  with  effervebcence ;  but  a  . 
portion  remained  undissolved,  weii^hing  1  grain.  It  was  in- 
soluble in  acids,  and  with  potash  melted  into  a  colourless 
glass.  It  was  therefore  lilica.  The  aulphutic  add  solution 
being 
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iDg  evDporal«cl  to  dryness,  lef^  st  rcsida^,  whicn  polTcfiVt] 
ftc  (irojierliei  of  «ul))h«te  of  lime,  Knd  nhicb  weighed  1 -8  Lime, 
gnuiia,  equivalent  to  uligutO'7  of  h  giuin  oriimi^. 

10.  The  cniialLtucnta  obtained  by  the  prec«dini{  Hnalysls  AnaljEolliia 
being  ol.vio.islj  (Jeff ctivf,  it  remained  to  esamioe  whether '''^"""  *»»• 
the  mineral,  uccording  to  the  coiijectiire  of  Bournoli, 
contained  an  alkali.  For  this  purpose,  100  grains  of  it,  re< 
duced  to  a  fine  ponder,  and  mixed  with  500  grains  of  ni> 
trate  of  barytes,  were  exposed  for  an  hour  to  a  red  heat,  in 
a  porcelHiu  crucible.  The  fused  muss  was  softeoed  with 
water,  and  treated  with  niuriutic  acid.  The  whole  dis- 
solTed,  except  lis  grains  of  a  white  powder,  which  proved 
OD  eKamination  lo  be  silica.  The  muriatic  Rcid  solution 
nraa  mixed,  with  sulphuric  acid,  evaporated  lo  dryness; 
the  miidue,  digested  in  hut  water,  and  filtered,  to  sepa* 
rate  the  sulphate  of  baryies.  The  liquid  was  now  mixed 
with  an  excess  of  carbonate  of  aminoiiia,  boiled  for  an 
instast  or  two,  and  then  filtered,  to  separate  the  earth  and 
iron  precipitated  by  the  ammonia.  The  liquid  wag  evapo* 
rated  to  dryness,  and  the  dry  mass  nbt^ined  e:(poi>ed  to  s 
red  heol  in  a  silver  crucible.  The  residue  was  dissolved  ia 
water,  and  exposed  in  the  open  air  to  spontaneous  evipora- 
tioD.  The  whole  gradually  .hot  into  regular  crvMals  of 
sulphate  of  soda.  This  salt,  being  exposed  to  a  strong  red 
heat,  weighed  sO  grains,  indicating,  according  to  BerthoU  snd». 
let's  late  analysis,  23'5  grains  of  pure  soda.  It  deserves  to 
be  mentioned,  that  during  this  process  the  silver  crucible 
was  acted  on,  and  a  small  portion  of  it  was  afterward  found 
among  the  sulphate  of  soda.  This  portion  was  separated 
before  the  solpbate  of  soda  was  weighed. 

The  preceding  aoalysis  gives  us  the  conitituents  pf  to^K* 
|e  as  follow  i : 

»'™ "■"         «.«,« 

Alumina, 27-48                  indallie 

Lime,      2-70 

Oiidettfiron,  ■■• • 1-00 

S<m(» 2S99 

Mvriaticacid, • S-OO 

Volatile  matter,  i*IO 

LoM,    I-;o 

100-00 
U9  Mr. 
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Mr.  Allan  sent  ■ipKicnei)  or  liii>.  mioeral  to  Mr.  Eke- 
berg,  who  analj-sed  it  in  the  lourM  of  Ib«I  ■ummer.  The 
constilueats  which  ht  nbtained,  m  he  etatn  ittem  in  *  letter 
to  Mr.  Ailnn,  are  m  fdlon'a; 

Silie», 3fi- 

Alumina 32- 

SoHa «5. 

Muriatic  acid, 6"75 

Oxide  of  iron, 0-25 

100-00 
This  reiult  does  not  differ  mudi  from  mine.  The  quan- 
tity of  muriatic  acid  is  much  ^n-Hter  iIihii  mioc.  The  lime 
ttUd  the  volatile  mutter,  which  I  olitained,  escaped  his  no- 
tice altogether.  If  we  were  to  aJd  them  to  the  alumina,  it 
would  make  the  two  analvHei  almost  the  fame.  No  mine- 
ral has  hitherto  been  found  containing  nearly  so  much 
fodt  a?  this.  Hence  the  reason  of  the  name  by  which  1 
have  distinguished  it. 


Actottnt  of  a  Primitive  Gypsum.      By  Mr.  Daqbdiuon, 
Mine  Engineer*. 

Se'°pP"'*  In  h  vi,it  I  have  juet  made  to  the  mine  of  Cogne.  I  had 

sun.  au  opportunity  of  observing  a  mineralogical  fact,  that  may 

be  thought  not  uninteresting,  the  existence  of  a  stratum  of 
primitive  gypsum,  intercalated  in  the  mass  of  the  Upper 

Ttolfs"^^n«  ^'P*"  Mineralogists  have  hitherto  noticed  only  a  single  in- 
stance of  such  gypsum,  diacovered  by  Mr,  Frieslebeo  at 
U  '  the  southern  foot  of  St.  Gothard  in  a  micaceous  schist;  and 

d  htfd  *  <ome  doubts  have  been  started  reajiecling  the  period  as- 
signed to  the  formation  of  this  rock.  1  trust  the  particulars 
I  shall  relate  respecting  the  situation  of  that  at  Cogne  will 
evince  the  existence  of  reolly  primitive  gypsums;  accord- 

•JounialiJwMiiie»,Tol.SXll,p,  101. 

iBgly 
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ingly  I  shall  begin  with  a  few  words  on  the  inineral  cotb*        ' 
stitntion  of  the  country  aronnd^ 

The  sonthern  decliTity  of  the  Alps»  from  ]\loont  Blanc  Southern  de. 
to  Monot  Rose,  belongs  almost  wholly  to  the  micaceous  ^J^*'^  ^  ^^^ 
schist  fomiation.  Here,  at  io  other  places,  this  schiiit  fr^ 
quently  includes  strata  of  primitive  limeKtone*  flerpentine, 
chlorite,  oxidulated  iron,  &€•  Sometimes  it  passes  into 
argiHaceons  schist,  as  at  the  col  de  TAUee  Blanche  for  inr 
stance ;  but  still  more  frequently  into  gueifs  and  granite. 

About  15000  met.  [9  miles]  aoutb  of  the  town  of  Aoste^  Mountain  n^r 
and  to  the  east  of  the  village  of  Cogne,  which  is  at  its  foot,  ^^^^ 
rises  a  mountain,  that  forms  part  of  the  chain  separatiog 
the  valley  of  Cogne  from  that  of  Fenis.  It  is  terminated  by 
a  sharp  ridge  at  least  700  met.  [765  yds.]  above  the  bottom 
of  the  valley.  Its  absolute  height  appears  to  me  nearly  fo 
equal  that  of  the  passage  of  the  Great  St  Bernard*  or 
2400  met.  [2693  ydiJ]  above  the  level  of  the  sea.  It  pro* 
bably  rests  on  the  granite,  that  shows  itself  on  the  surface 
2  or  3  kilom,  [lO  or  15  furU]  to  the  north.     It  is  composed  .  v^T 

of  micaceous  schist,  in  strata  very  slightly  inclined,  90  that 
they  may  be  considered  in  general  as  horizontal.  In  its 
upper  part  the  micaceous  schi»t  becomes  loaded  with  lime- 
stone, so  that  in  some  little  places  it  ends  with  being  nothiug 
but  a  white  granular  limestone  containing  merely  a  few 
spangles  of  mica.  It  includes  also  considerable  strata  of 
serpentine,  in  one  of  which  is  the  celebrated  iron  mine  of  ,.^ 
Cogne*. 

The  stratum  of  gypsum  is  found  20  met.  [23  yds.]  below  stratum  of 
the  highest  point  of  the  ridge.     It  is  exposed  only  to  the  gypsum. 
length  of  7  or  8  met.  and   I    met.  thick.     Throughout  the 
rest  of  its  extent  it  is  concealed  by  the  numerous  fragments 
of  stone,  that  have  ftillen  from  the  summit,  and  cover  the 
sides  of  the  mountain  in  this  part :  so  that  I  can  say  nothing 

*  Thit  alias,  porfaips  the  richest  in  the  world,  exhibiu  the  appearance  Rich  if^^ 
of  an  irsQ  qusrry,  which  is  worked   in  open  day.    Th<  ore  is  oxidu«  mine* 
lated  tfoo,  in  some  places  pure.    It  is  in  ^t^rf  small  grain*,  and  some- 
fimt%  whoilj  comfact.     It  forms  a  mass,  that  appeared  to  me  to  be  a  yerj 
short  and  thick  bed.    Where  it  it  worked  it  it  more  than  ib  met.  (97 
;ds]  thick. 

of 
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of  it«  Imglh,  itiicknesi,  at  Ihe  cirmoBstuira  of  iti  mper* 
po^ilioQ.  However  at  more  than  50  m«.  bvvond  the  ptacr 
whtte  it  has  beeu  laid  open  for  working;  I  have  Been  indi- 
eutioM  of  it*  existence.  lis  thickness  cannot  be  great, 
tnr  thtr  rock  apprars  in  its  nalursl  poiiiion  a  few  jardi 
briow  the  place  vhere  it  is  voiked.  The  rnck  at  this  pWCt 
•a  well  as  atiove  the  ttraluiD,  it  a  itiicacroua  and  catcarraoa 
•ehilt,  oFa  de«p  ):rny,  with  plane  Uminn,  Invented  by  mu- 
meroflft  filaments  of  calcareoui  !ipar,  and  including  emtte 
veinit  and  nodulea  ef  quarti.  In  ^ttini^  out  the  gyptun 
the  workmen  hare  adiiiiired  about  two  yardit  under  Ihe 
tchi«t.  so  that  this  rock  foraiH  a  projecting  roof,  under  ithicb 
they  work.  In  thib  place  we  see  in  the  lUMt  disiiaa  mai» 
tter>  that  the  schist  oferliet  the  gypsum  :  liotli  ate  atrutt- 
£ed  :  their  BUata  ore  perfectly  paialkl,  uiiU  dip  only  a  few 
dca^rees  to  the  Boolh-east.  The  strata  of  ^j^psuia  are  a  lew 
eeatini.  (the  ceot.  is  near  4  lines]  thick,  aud  frequently  a»> 
panted  from  eaeh  other  by  u  grerniBh  talcy  coal. 
J^PP*""  f  **••  gypso'n  U  of  a  fine  white  colour,  with  Mtttetimes  « 
vlisht  toay  tinge,  lu  grain  is  Tery  fine  crystalliae,  similar 
to  [hut  of  ihe  bruiitirul  Currata  marble.  It  is  very  trona* 
lucid,  and  very  soft,  if  pieces  of  any  siw,  and  eKenpt 
frMB  tinaras,  could  be  got  front  the  quarry,  it  would  form 
t  rety  flue  aldbmer.  It  ia  used  howcrer  for  building,  and 
maket  good  plaster. 

ft  contains  a  great  deal  of  Ulc  in  detuched  particles,  ge- 
perally  lenticular,  and  varying  id  size  from  that  of  a  lentil 
te  tiMt  of  a  walnaL  These  almost  always  lie  flat,  and  ar* 
ranged  in'  Ihtea  parallel  to  each  other,  and  (o  the  stratifi- 
cation. Their  colour  is  a  very  pleasing  green.  Sometiines 
tbt  lataias  of  talc  ore  so  close  together  as  to  produce  a 
kind  of  atcaitte ;  sometimes  they  are  very  narrow,  Tcsein> 
MiAgibres,  and  forming  together  little  masseni  exhibiting 
a  pleasing  variety  of  fibroi)s  talc.  Pretty  frequently  these 
flbres  are  disseminated  in  smaU  gronpes  through  the  gyp- 
stim,  are  of  a  delicuie  li|fht  green,  and  might  be  taken  at 
first  sight  for  aiiiiBntbus,  of  which  they  huve  all  the  ap- 
pearance. Martial  pyrites  uUo  is  seen  iu  the  gypsum,  and 
particularly  in  the  sniull  masses  of  talc.  It  is  soinetimea  in 
founded  grsioi,  someti'iim  io  little  striated  cubes. 

Wb« 


OH  TBB  nOCTIFICATIOII  OF  T«B  VIAIW  •  £05 

What  I  bavetiid,  particularly  on  the  parallel  stratiOca-Ofthesama 
tion  of  the  gfjp^vm  and  micaceoas  schitt^  m  well  as  on  ^^  ^^"Ij^^ 
prefleace  of  the  talcy  or  sleatiiic  matter  in  these  two  miDe*.  ^ocki. 
ral  loaflces,  evidently  thows,  that  they  are. of  the  same  for*  . 
matiooy  that  is,  formed  at  the  same  period.    The  nearly  bo*  . 
rixontal  ponition  of  the  strata  from  the  foot  of  the  moon  tain  . 
to  its  suromit ;  the  identity  of  the  rock,  that  forms  the  roof , 
and  the  wall  of  the  strata  of  gypsum*  Ice, ;  all  militate  against- 
the  idea  af  a  transposition*  that  might  have  covered  a  second*. . 
.  "7  RTPSUiOf  deported  on  the  mountain  subsequent  to  its 
formation*  with  a  block  of  schist.  Hare  the  gypsum  is  really 
a  component  part  of  the  mountain ;  it  is  one  of  the  courses^ 
that  form  the  boildiDg ;  and  it  has  ever  been  placed  before  . 
several  others,  thotie  that  are  at  the  summit.  Now  the  moun^ . 
tain  of'Cogne  itself  makes  part  of  that  portion  of  the  Alpt* , 
OrmidiAlpi  of  the  Italiant,  which  extends  from  Mount  Blanc . 
to  Mount  Rose :  and  it  is  of  the  same  naCore*  aa-we  may  be  . 
satisfied  by  reading  what  SaussOre  has  said  of  that  country 
in  his  journey  to  Mo|int  Cervin.     Thus  we  have  a  gypsum 
of  the  same  farmation  with  those  lofty  mountains,  which 
have  always  bcco  ooosidered  aa  primitive,  or  anterior  to  the 
existence  of  organized  beingSf  and  which  every  thing  still  in* 
dicates  to  be  so* 


IX. 

F^rilUr  OhterwiiUHS  an  ike  Fruetification  of  the  Firs.    In  a 
Litierfnm  Mrs.  Agnei  Ibbetion. 


To  Mr.  NICHOLSON. 
SIR, 


M: 


.y  endeavour  to  contract  my  subject  has  made  me  leavo 
out  much  respecting  the  firs,  I  think  of  high  consequence  *^  ^  *he 
to  them :  I  shall  therefore  add  this  short  letter  respecting 
the  cones,  that  1  may  not  be  misunderstood. 

I  liave  said  that  the  seed  of  the  fir' is  not  impregnated  the 
first  year,  and  this  is  certainly  true  with  respect  to  thepifi^i,  natoTSsliit 
and  all  thoae^r«»  the  male  flower  or  6itkiti  of  which  so  much  yesr. 

precede 


q§Q  OH  THE    rRDCTIFtCATION    OP  THE    rlES.  ^| 

prffedes  the  feniRitr  cont-,  ns  to  disuppear  wholly  bcrore  (Itc 
Scoleh  6t,  pi!,til  Is  Bcurccly  risible.  Tlie  Scotch  fir  will  Bfr»e  m  a  pTOr 
per  cxampic.  The  female  corn*  Iot  llie  (irfesent  year  rsme 
OQt  ill  June,  1611.  Ill  May,  161  t,  oil  the  poniler  of  the 
Bluineiis  had  clitappenreil ;  hesides  thiit  ihe  cone  show*  no 
■eel  till  full  three  munlhi  after  its  fiist  cotniii^f,  of  course 
lb ese  aeedj  could  not  tw  iinpre|;ii8led.  Next  year,  Miiy  I81S. 
Ihe  cone  will  f'how  (by  many  outward  iiK"*)  'hat  the  seed  is 
ready  to  receire  the  line  of  life;  the  pi'>lilK  in  the  cone  will 
be  elnii^ntcd;  the  drops  ready  to  lie«alurtit(d  with  the  pow- 
der nf  the  *tamep  as  soon  ns  it  is  fit.  Ttit^  pieiil  is  then  in 
the  exact  silUBtion  in  uhich  I  drew  it  in  my  Wit  letter; 
and  the  impregnating  and  nouribhln^  vcBsele  diMmded  in  a 
■DHiiiier  they  never  are  but  at  this  time.  Aa  Mion  a%  lli« 
drops  are  Katiiratid,  th«  pistil  dra»s  in,  find  all  t»  complete 
for  the  year,  except  that  the  cnnes  coiilmne  lo  iitciMise  and 
y  «lterttieir  form  by  degrees.  The  ftillowinj^yetir,  March  1613,   . 

they  will  bef>iii  in  swell  about  the  (loints,  andiiialcn  mnntha 
_  to  open;  and  this  is  the  time  the  cones  iu  En^'lund  are 

^^  obliijed   to  be  gathered,  or   they   are  very  apt  to  itied  their 

^^  «eed.     Still  they  are ysf  1(10  mucA  atlatked  to  tlitrir  vtalks; 

and   are   ofttrii   greatly   hurt  by  this  curly  pluckiiii;.      1  be- 
For<^Ten  ;«d     Heve  it  will  be  acknowledged  th»t  now,  as  well  u  in  Evelyu'l 
"'  '""*'  """•    time,  the  seed  of  all  pines  are /or  belter  ciimlug  from  abroad, 
than  thai;  shed  in  ouroivn  country  :  uiid  the  reason  is  plain: 
they  are  able  [from  the  shade  eill.tr  of  ihe  mountain  or  the 
forest  B'h^re  they  grow)  or  from  the  iiorthtrn  climate,  lo  re- 
main on  the  trees  till  ripe;  so  that  they  are  not  gathered  till 
the  fourth  or  flfth  season.     That  in,  if  appearing  in    IBll,    ■ 
they  are  not  cent  to  thi;  pountry  till  1814  or  ISIS:  by  which 
,  means,   the  integuments  nill  be  completely  loosened   from 

the  tree,  (not  torn  us  ours  are),  their  seed  will  be  perfected, 
and  foil  of  moisture;  and  if  ip  lakin<;  out  the  Ked  norne  t'^r 
j'ttry  is  done  to  the  vessels,  it  ^ignifie^  fUtle,  as  the  process  i> 
completed:  but  ii)  ours,  when  the  seed  isbut  linif  forraed, 
to  injure  the  vessels  is  to  stop  tlie  I'pmplftion  of  the  seed, 
aad  this  is  the  exact  difference  between  the  two  sorts  vheu 
examined:  the  work  of  Nature  is  finished  in  the  foreigq 
I  ^eed  \  ill  ours  it  is  not  perfected.     No  person,  who  is  not  a 

iiJfectOT, 


PIT  •nn  vmucTirtcATiQii  or  thb  fibs.  9^ 

diJfectOT^  Mm  eMMOtf  the  mischief  done  to  such  sesds^  10 
thus  tearing  the  chief  TesseU  id  the  cone. 

In  the  pioen  it  is  most  easy  to  know  the  cone  of  the  year  Cones  of  tbe 
for  several  years  back,  as  they  are  always  found  00  the  years  P*"®  ^^  <**^* 
shoot  to  which  they  belong.     By  tracing  each  snoot  the  tree  gnmth  de- 
has  made  a  few  years  back»  this  will  be  found  never  to  t)ary^  scribed. 
The  first  year's  cone  is  white  and  close ;  the  second  year's  is 
green  and  close ;  the  third  brown ;  the  fuurth  brown  and* 
open  ;  and  each  falls  back  one  year's  shoot* 

With  respect  to  the  larch,  it  is  very  diiferent ;  in  hahit^  FructUicatioa 
natvre^  and  fippearancey  no  trees  can  differ  niore.  The  larch  of  *h«  Iwck,, 
gives  her  fruit  in  an  irregular  manner,  equally  on  the  old  as 
pu   the  new  WDod.     It  has  also  its  female  catkin  appearing 
before  the  male,  and  so  much  preceding  it,  that  the  seed  is 
ready  for  impregnation,  ere  the  powder  of  the  stamen  ia 
ripe:  this  is  easily  known,  by  dissecting  the  cone  of  the  Uui 
year^  and  comparing  it  with  the  present.     The  distended 
vessels,  which  are  most  observable  at  the  back  ;  the  opening 
of  the  liooribhiog  vessels,   and   above  all    the  bubble,   if 
watched  for  in  April  or  May,  prove  this  early  impregnation. 
1  doubt  not  it  is  also  the  case  with  the  cedar  o£  Lebanon^  Cedar  of  Lcbs* 
thouv^h  the  cones  o^this  tree  han^  afterwards  till  the  fourth  ^^"^ 
or  fifth  season,  as  their  appearance  testifies.     The  quantity 
of  tannin  (or  of  that  juice  which  appears  to  contain  it),  is  Tannin, 
excessive,  and  seems  nearly  as  much  as  is  contained  in  the 
bark;  for  the  cone  part  (when  the  seeds  are  taken  out),  if 
magnified,  shows  nothing  but  bladders  of  this  juice. 

As  to  the  cypresses,  and  those  i   have  ventured  to  rank  Cypress^ 
with  them,  (hke  the  pines),  they  are  too  late  in  the  year  for 
impregnation;  beside  that  the  seed   is  not  formed,  or  the 
con.e  opened,  ti|l  late  in  the  autumn^ 

Since  I  have  turned  my  mind  to  temark  the  quantity  of  Quantity  of 

tanniu  found  in  trpes,  )  have  observed  how  much  more  Jg  *»nn»n  >n<lw- 

rem  trees, 
found  in    many,  than   in  the  oak.     In  the  betnia  ainus  of 

this  country  there  is  certninly  a  very  j^reat  quantity,  though 

not  so  much  as  in  the  lirs.     The  nien'^  huncU  who  bark  it    . 

are  always  so  stained,  that  thi*y  find  it  very  dilTiruk.toobli« 

ter;ste  it;  which  is  not  the  case  wh€*n  they  strip  the  ouk. 

After  studying  the  firs,  my  hands  were  so  f^tained,  1   had 

great  trouble  to  take  it  from  them;  and  yet  the  guarding 


^ 


scKKW  ADJurriMO  PLOir< 

vnad  itf  ttie  fln  is  of  n  beAntiful  .vell«"  whiw,  till  cxftOMd.    j 
to  ibe  «ir,  wh«n  it  beCoinrna  d«ip  brick  red.  ' 

1  im.  Sir. 
*  Your  obliged  strvitiiti 

AGNES  IBBET80N. 


DeifripUm  oj  a  Serrui  adjastiag  Plough,  ineenled  hy  Mr.   . 
Thomas  Balls,  of  Saxlingham,  near  Holl,  IS'orfoik*. 

SIR, 

Thuirh   on   >  ^  HUMBLY  offVr,  for  tli»  in»pfction  ef  the  Society,  the 
,^^^  iDMlt'l  of  n  {iiou{j;h,  constructci)  iipou  u  principle  od  which  I' 

have  marfp  fevciHl, 

'  Sir  Jitroh  A)-tlpy,  Burt.,  has  seen  two  at  work  on  my  !»¥m, 
which  I  hfive  rontUnilv  lued,  in  different  kinds  of  plongh- 
mg,  for  itiree  jears,  onrl  whii^h,  excepting  in  the  ahate, 
knve  not  font  mc  a  stiilling  in  repairs,  Sir  Jacob  hm  or- 
ttered  mic  H.  bf  made:  iimi  he  W\n'^  lieiiroiig,  that  the 
plough  nhouUI  be  more  generally  known,  expressed  a  wUh 
that  I  would  send  a  model  to  the  Society.  If  its  mecha- 
nical principle  proves  to  be  of  real  utilily  to  agriculturiste,, 
and  superior  to  the  ploughs  in  general  use,  1  shall  be  highly 
graiihi'd  in  my  endeavours  to  promote  the  liberal  *fews  of 
the  Society. 

I  am,  Sir, 
Your  mou  obedient  humble  Serraut, 
Saxlhsl"""-  April  5.  1810.  THOMAS  BALLS. 

Ceriijicait  from  Sir  Jacob  Hcnky  Astlev,  B«rt. 
DEAR  SIR. 
Tf.MJm^ny  ol        |  have  seen  Mr.  Ball's  plough  worked  against  tbe  comv 
'"  ""'■■I-        tnon  Norfolk  plough,  and  find  it  much  superior.    It  laid  the 
t'orrow  much  better,  more  equal,  and  with  much  leaa  draught 


^^  KSKW   AVJDBTING   PLaCOH. 

to  Ui«  liortea,  aiul  has  not  wanted  the  u^ual  repairt,  whi 
tht:  rominea  plou);!is  arc  subjecl  tr>.     1  make  this  oWtVH- 
L    liau  IVom  having  had  one  to  use  Tot  more  than  n  yekr 
I    I  tiud  thri  ploagh  much  approved  or  bj'  the  fuiDers  > 
I    neigh  boa  rbood. 

^L  I  rtmBini  Dear  Sir, 

^V  Yoiir  mo!>t  obedient  Semtit, 

^tolm-CMSlable,  Maya,  IdlO.  J.  H.  ASTLEY. 


SIR. 


TVie  enclosed  certiGcatei  will,  I  hope,  be  ealisfactory  to  Ain 
the  &odel]r  mpeciiiig  vay  plough.  It  is  a  mntenul  improve-  '  ^ ' 
menl  i>veT  the  wheel-plough  in  commou  use  in  Norfolk,  d« 
il  «r«rka  with  greiiter  eaae  to  the  horiies,  on  account  of  the 
line  or  draught  bein^^on  a  line  nith  the  angle  of  the  horae'a 
•houldera.  It  laya  the  furrow-slice  purtjcularly  level,  and 
cuts  Bu  even  bottonn-furrow.  It  is  less  huble  to  wear,  on 
■ccount  of  ha*iug  less  friction  on  the  ground  irons.  It  is 
-partiL-ularlv  well  calculated  for  breaking   up   stiff  old  land, 

r  and  \esi  liable  In  be  put  out  of  order  than  any  plough  i^- 
nerally  used.  By  the  adjusting  screw,  the  furrow  may  be 
set  from  one  to  nine  iiichea  in  depth,  und  secured  by  a  lock 
to  Niy  of  those  intermediate  depths  with  the  greatest  exact* 
Beu.  ll  may  be  eaaily  converted  into  a  swing-plongh,  by 
diaeDf[af[;ia^  the  axle'tree   end   wheels,      lis   beam   may  be 

'  ipade  particularlj'  light,  on  account  of  the  line  of  draught 
lying  io  near  the"  heel.  I  beg  leave  to  inform  the  Society, 
that  the  Earl  of  Thanet,  in  the  year  I8O7.  ordered  two  of 
ibese  ploughs,  and  tn  1909  six  more  of  them.  Mr.  Bur-  It*"' 
lOughl,  of  Weasentianii  intends  to  have  all  hi»  plnnjThs  on  ' 
this  plan;  also  Mr.  Wall,  of  Bayfield-lodgc'i  Mr.  Cobon, 
0t  LeBiheringMti,  will  have  two  ploughs;  and  the  Kev.  T. 
Biiiooings  has  given  orders  for  fume  to  be  made. 

^^^  If  1  had  not  been  ao  limited  in  titue,  I  could  have  sent 

^Hto  mntty  BMre  certificates, 

^r  I  "">•  Sir, 

^^T  Your  most  obedient  humble  Servant, 

^^  THOMAS  BALLS. 

^^kxHngham,  May  6,  1810. 

■T  Certificate! 


gffgf  ICRCW    ADJVSTTXO    PLODCH. 

FuilKTinti-         CerlificatM  were  renrWul  from  the  lollowin);  p^rtoiii;  »1k 

"^'^  Mr.  Robert  Wright,  of  Gre»i  Snoring,  MatinK,  thm  h»  Km 

three  of  Mr.  Ball's  pli>(it;Hs,  which  he  concsivn  to  he  iuik^ 

superior  lu  the  cnnrnmn  plou|;hi  both   ii>   (he  CKPCrllion  oT 

the  work  and  easiness  ..f  .lriiUf,'ht. 

Mr.  Maik  Barr.t,  farmiotf  steward  to  Sir  G«>ri;e  ChnA, 
Stating  that  he  has  thrve  of  Mr,  Ttsll'p  jilonglis;  ihnl  thry 
tre  the  best  he  has  ever  nmde  n»e  oP.  and  ai.swer  cvi-ry  pu^ 
pose,  both  as  a  Bwiiif^  uiid  nheel-plcugh. 

Mr>  TboDiaii  Hurrell,  of  SHxIinghiiai,  dialing  hitdfMtitnn, 
that  Mr.  Ball's  plouL:h  will  come  into  extensive  UM,  being 
BTi  ejcellenr  pl"o(;h  for  general  purpusex. 

Mr.  Htory  May  Wilier,  riirrainc  steward  to  Sir  Jacub 
Henry  Aslley,  Bait.,  stating,  that  he  has  two  of  Mr. 
ploughs  in  constant  use ;  thst  he  thinks  thfm  well  calculiited 
for  strong  work;  nnct  that  they  may  be  conreried  into  a 
fwing-plougb,  by  disengaging  theAheels. 

Heference  to  the  Drawing  of  Mr.  Bai.l's  Plough,  Fig.  l, 
PI.  VUI. 

J)«rtiiitii«i  of  ^  "  ''''  beam  of  the  plonu'h  curryin;!  the  coulter  B, 
tha^Beh.  share  D,  and  handle  E;  F  ia  th>>  mould  board;  thednnight 
of  the  plongh  is  luken  by  two  iron  rods  G,  cunDect«d  rt 
one  end  with  a  hook  a  in  the  beam  A  ;  and  at  the  other 
with  an  iron  bridle  H  by  a  swivel-bolt;  this  iron  bridle 
has  several  notches  to  receive  the  draught-vchain  1,  by 
means  of  which  the  point  of  traction  is  udjusled  sideways; 
the  odjustment  for  height,  end  m  which  the  improteineiit 
consists,  is  nmde  by  an  iron  frame  K,  tit  the  top  of  which 
a  nut  is  placed  acting  upon  a  screw  d  fixed  into  the  beam  A; 
the  axletree  e  of  the  wheels  //  is  coniieclcd  with  the  iron 
Tod*  G,  by  a  single  bolt  or  pivot  projecting  from  the  end  of 
them,  which  passes  through  the  axletrfe ;  by  these  in eoM 
the  wheels  ulways  apply  ihemselveB  to  the  inequalities  of  the 
•ground  without  influencing  the  motion  of  the  plough.  The 
nut  of  the  screw  </,  being  turned,  ruiFes  or  lowers  the  iron 
rods  G,  and  elevates  or  depresses  the  po^nt  of  traction,  so 
tljat  the  plough  will  cut  a  greater  or  less  depth  of  furrow. 


'iMrLBMSNT  FO»  ■ZTIkPATnte  OOCKS .  IHD  TBItTLBS.  JQl^ 

XI. 

An  impfovedlmphmeni/^  ettirpaihg  Docks  aikt  Thistles; 
by  Mr.  J.  Baker,  of  Wttt^Coker^  near  Yeovil^  m  Somev' 
setshire*. 

SIR, 

X  HAVE  sent  to  the  Society  an  implement  of  my  inVen-  Implement  for 
tion  for  destroying  thistles  and  docks,  which  are  two  very  in-  f^i'^  ami 
jurions  weed^  to  agriculturistt.  dodct. 

The  implement  is  so  contrived,  that,  if  the  root  breaks  in 
the  claw,  in  attempting  to  draw  it,  you  may,  by  turning  the 
instroment,  cut  the  root  so  iar  below  the  turf  as  to  prevent 

its  srrowth. 

I  am.  Sir, 

Your  obedient  Servant, 

mH'CrokersOei.Sl,  JOHN  BAKER. 

I8O9. 

^Certificate. 

We  do  hereby  testify,  that  the  instrument  made  by  Mr.  Testimonies •f 
John  Baker  for  destroying  docks  and  thisttles  has  been  used  ^^^  u^>|i<y- 
to  great  advantagri^and  is  likely  to  come  into  general  use.-*- 
Edward   Guppy,  Nathaniel   Bartlett,   Thomas  Sandford, 
Edward  Penny. 

Description  of  the  Implement. 

Fig.  a  of  PI.  VIII  represents  Mr.  Baker**  thistle-extir- xheimplo- 
pator.     A  is  the  handle ;  B  the  claws,  between  which  th€  ^*^P^  ^^ 

scribed^ 

thistle  is  feceived ;  the  curved  iron  C  is  the  fulcrum,  over 
which  the  purchase  to  extract  the  weed  is  obtained ;  D  is 
an  iron  rod,  or  bar,  upon  which  the  foot  is  placed  to  thrust 
the  claws  into  the  -ground.  In  case  the  root  of  the  weed 
breaks  in  endeavouring  to  extract  it,  the  curved  blade  E, 
which  has  a  sharp  end  like  a  chissel,  is  thrust  into  the 
ground  to  cot  off  the  root  of  the  thistle  soQie  inches  below 
the  aorfaoe,  and  prevent  its  vegetation. 

•  Tnms.  of  Soc.  of  Arti ,  Vol.  XXVIll,  p.  50.    the  gold  medal  was 
valid  to  Mr.  Baksr  for  thii  iovantioa. 

Description 
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DeicriplioH  of  a  Pair  of  Krpend'mg  Harrmci,  appHf 
both/or  cleanhg/btU  Land,  and  harrowing  i»  Sttdi.     Bif 
Mr.  William  Jeffert,  of  Cotton-End,  Norlhamptom*. 
SIB. 

Ke«  iDTCDted  -U-  HAVE  sent,  for  the  Souieiy's  inspection,  a  model  of  • 

hwiowk  pair  of  harrows  ufLuy  owu  invention,  made  to  a  scale  of  one 

iDcliand  a  half  to  a  foot,  and  whii^h  ure  allowed  to  be  a 

great  improvement  in  these  implements. 

The  iiDpravo-        The  impioveinent  tonsisls  in  thtrit   power  of  contnctioa 

ant  iLittd.'    ^j.  espangjon^  ^^  „^  („  ^„,^^  „„  ^^tent  of  land  from  fire  ftet 

to  ten  feet;  their  teeth  roar  be  ••■t  at  twelve  ditferent  d"i»- 

Unces  between  them,  anditheir  trocka  will  always  beat 

e^uel  diiitances,  acrordiog  to  the  state  of  the  land  ;  they 

will  either  serve  for  Itarrowing  in  aeede,  or  clesoiog  foullatid. 

Fur  cleaning  foul  liind  this  harrow  far  exceed*  any  other 

yet   made;  for   in   socli   lund   the   teeth  oa^bt   to  be  at  a 

(greater  distance  in  the  first   harrowing,   and  at  the  subse- 

tjueot  harrowingu  to  be  brought  nearer  together  by  degrees, 

till  the  teeth  are  brought  very  near  together  by  cootructiug 

them.     One   pair  of  my   harrows  autiver  the  purpiMes  of 

three  or   more  puirs   made   ujion   the  old  construnlion  with 

fixed  teeth. 

My  harrgwt  are  to  constructed  as  to  be  contracted,  or  ex- 
panded, in  two  or  three  minutes ;  and  the  teeth,  which  are 
thirty-four  in  number,  :>ct  at  any  cc|tial  distances  required, 
having  only  two  screws  to  confine  them.  This  implement 
is  more  durable  than  other  harrows,  as  there  are  no 
morticea  or  tenons  in  thera  to  wtukcn  the  wood-work,  or 
admitthe  rain.  Theyare  put  together  wiihiroiiDUls  and  screwt. 
They  are  also  easier  conveyed  from  field  to  field  than 
other  harrows,  and  when  not  in  use  will  fold  up  in  a 
small  compass.  I  hope  they  will  meet  the  Society's  appro- 
batioo,  and  be  rewardtd  according  to  their  merit. 
1  remain.  Sir, 

Your  humble  Servant, 
Cotlon-E»d,  NorthampiM,  WILLIAM  JEFFERY. 

June  8,  1807. 
*  Tram,  or  Sm.  of  Aits,  vol.  XXVIU,  f .  5t.    The  lilfcr  mrdsl  was 
voted  (u  Mr  JtSaj. 
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Oq  the  Blft  «r  Mwrefa,  1810;  certi6cttet  ivere  received  Tc^Oibwh^I 
from  Mr«  Uko  Bsoe,  tottoo-End ;  Mr.  J.  Ifewkiii^  tb«rw%. 
Castle-Adibyrand  Mr.  Willimin  Shsw,  Hardingitone,  t9 
ilie  toWcmtDg  effect :  viz.-JTbat  they  ha^  purchased  of  Mr^ 
WiUiam  Jeflfery,  and  made  perfect  trials  of  hit  Dew1y«> 
invented  expanding  harrows,  and  find  them  to  be  upon  a 
much  superior  principle  to  any  they  hare  seen,  or  made  use 
of  before. 

Referente  to  Mr.  W.  Jkffeey*8  Expandiag  Harrowu 

Fig,  Sf  PU  VllI,  represents  Mr*  JefFery's  expanding  bar*  Thehtmnr 
row.  It  consists  of  two  sets  of  movable  bars  of  wood,  con-  ^"•^"^' 
oected  by  hooks  in  one  set,  and  eyes  in  the  other.  Each  set 
is  composed  of  four  bars  of  wood,  A  B  C  D,  furnished  with 
teeth;  these  are  connected,  and  held  parallel  to  each  other 
by  three  other  bars,  or  braces,  E  F  G,  united  to  the  former 
by  screw  bolts ;  the  iron  loops  H  I  are  the  points  for  the 
chaint»  by  which  they  are  'drawn ;  K  are  two  iron  braces, 
joined  to  the  bars  E  at  one  of  their  ends,  and  have  a  num« 
her  of  holes,  any  of  which  can  be  put  over  screw-pins  fixed 
upon  the  middle  bar  F,  provided  with  nnts;  when  these 
nuts  are  removed,  and  tlie  iron  braces  detached  from  their 
pins,  the  frames  may  be  either  closed  up,  or  extended,  so 
as  to  bring  the  teeth  of  the  harrow  nearer  together,  or  re* 
move  them  forther  asunder,  and  they  can  be  fastened  at  any 
point  by  the  different  holes  in  the  iron  braces,  so  as  to  be 
worked  with  the  teeth  at  any  requisite  degree  of  extent. 


XIII. 

Obseroaiianf  on  an  occasional  Increase  and  Decrease  ^f 
Bulk  in  the  Hair  of  the  Head.  In  a  Letter  from  Tho- 
mas FoRSTER,  Esq. 

To  Wm.  NICHOLSON,  Esq. 
SIR, 

XT  has  always  appeared  to  me,  that  the  best  means  to  get  Knowledge 
at  a  corxacl  knowledge  of  any  iotricale  subject  is,  to  excite  l*"^^* 

the 


.?«• 


▼ARIATIOK    tN   TBE  ITiTE  OF  TBE   B^tE. 


diinginen-      (he  attrition  of  others  tosHrd  it;  particularly  ofthoiewh* 
?""""'        mBv  have  more  erteosive  opparimtiticB,  m  wtll  as  morfct* 
pucrtv  for  accurHtc  abBiTvalioii  than  my&eir.     Jn  o(ii>rot* 
tnity  with  thi(  view  of  the  itiibji-cl,  1  rei^ui'styonr  insertion  of 
the  following  observHtioiis. 
^mpaihj  be-        The ■■ynipa'hieft between  thPskinaod  ihf  stomach  h«Te  been 
'*!'"""' *j^'"  freqnmtty  adverted  to  by  phyiologiate  ;  the  ticin  haa bc«D 
found  In  heuliernslely  hoi  oiid dry , hot  ondmo'tt,  cold aitddr^ 
-    and  fold  twd  mohi ;  and  iliest:  i-Hheiief  have  h«ea  sltribulc4 
to  variiitioLisii)  the  stnte  of  the  Rtornach,  betweM)  u'hiob  sod 
the  skin  a  Tcry  diied  sympathy  is  believed  to  exist.     But 
the  variulioiie  in  thp  uppeanince*  of  the  hair  do  u«t  s(>p«tir 
to  be  duly  noticed. 
irsrii!ioni;n         llmve  remerkt'd,  that  people  of  wlitit  is  usually  called  ner- 
Aic iiipensnce  vousaiiH  i-utceptible  <  un&litutioiis  upiieiir  Ql  time»tohave  t>ut 
hitirihequantityofhairbiithtirheuds,  that  they  haveat  others, 
Ciu^Fiorap.    though  they  have  K»sured  me  none  had  been  cut  orcoinbedoHl 
psioit  in-         Q    minute  exnininatiou  1  have  found,  that  the  appurent  in- 
litT-  crease  m  (luantity  at  certain  limes  was  occiuioned  by  the  fol- 

lotiltig  cireuuiBtaneea:  the  shafts  Themselves  were  found  lobe 
Thebodyof      specifically  larger,  and   rnore  tense  or  elaattc,  at  the  eiime 
lllg^d."*"'       '"""^  '"'"'  '''^y  """^  ""'  ''«  '"  '""^''    '■''"'•   fO^'fl"^'-      The    np. 
parent  diminution  in   quiinlity,   at  other  times,  1  found  to 
result  from   a  specific   decrease   in   the   size  of  the  shafts, 
which  also   lay  in    closer  contact  than  ordinary,  and   were 
more   flaccid,   and    generally    more  dry.,    Considering  the 
_  considerable  influence  which  the  Hlniosphete   esewises  on 
our  bodies,  I  was  once  induced  to  attribute  ilie  closer  con- 
tact of  the  shafts  to  a  diminution  iti    tiieir   electricity,  by 
which  tliey  would  berjime  less  mnlually  rei/uhive ;  this-bcw- 
ever  does   not  seem  eolcnlaleH  lo  airoTint  for  their  incresfs 
Whatistlie      in  size.      May   the    shnft    be   con^i(lered    to   be    organised 
cwcofthu?    rtroUKh<"'t.   'in«l  't«  eiilarcement    U.  be   cal.sti  by  bi>  iiw 
ercased  actinn  of  its  vessel;  ?  or.    Is  there  ;in  aeriform  pers- 
piration intn  the  ciivity  of  the  shaft,  on  an  increase  of  which 
it  becomes  <lisU'ndeJ  ?  or   may   the   incrensed    tension  uod 
sizeof  the  shaft  he  considered  :i8  resulting  from   the  coope- 
ration of  lIlcKi'  two  ciinses  ? 
Aoi»rtntl»'"'    '  The  strenirth  nnd  tension  of  the  hair  appears  generally  to 
«j|^JEM7      accompnny  health,  while  the  neakness,  close  contact,  and 

flaccidit* 


PaBTCXTION   or   DAUAOC    BY    LICBTXIIfO. 

■AccUlity  «f  it  denote  disurder      1  hove  olraerved  also,  that  w 
■nil  doses  of  inercurv  hiTe  changed  the  appeamnce  of  ihe  " 
ir  very  won  ufier  their  adininistralion.   From  Scink[6iiceid,  n 
Iry.  and  Rmell,  it  h»s  become  len»e,  stron)^,  and  niotster; 
ine  lime  u-mv  tension  and  «)lidil>  has  spprured  t 
'  muKln,  aud  the  cnuiittnance  has  displayed  a  more 
withy  appfurniice.     Now  mercury  may  increase  an  aeri- 
nperBpirutioiifCirsiicha  oneexisl}  Into  the  shaft :  it  muy 

0  set  the  ditfesiive  organs  to  rights,  thereby  canse  b  more 
htlthy  DCtiuii  of  the  veasela  in  general,  and  of  Ihose  of  (he 
Mft  among  the  rest.  I  cannot  help  observing,  ihul  there  is 
o  objection  to  supposint;  ha.rs  organized,   because  we  can-  Org»ni»tl 

c.„„o>  Ji.c.,-.r  .h^ir  .„„!.,  0«  .hi.  .ubj„t  ,e  „.,,  I  |;'*'iT 
think,  be  aflowed  to  reason  thns:  If  nil  nourishment  be  ftthcr  t!i«n  ii 
performed  by  the  action  of  vessels,  either  MscuUrity  must^"^'"' 
plend  itself  ad  mrfnifum,  or  there  mnal  be  certain  small 
u'U  not  nourished  at  all.  Can  we  demonslraie  those 
lell  arteries,  which  ratairy  in  the  coats  of  and  nourish  ihe 
■allest  wua  rasoruta-  Such  considerations  as  these 
pBiiht  lo  prevent  our  denying  orgHnizutioo  to  any  part  of  an 
laimal  body,  even  to  the  entitle  and  the  enamel  of  the  teeth. 

1  shall  be  rouih  obliged  to  any  of  youi  correspondents, 
liho  may  have  noticed  any  connection  between  liie  varieties 

B  the  Dppe»rance  of  the  hair  and  any  peculiarities  in  the 
atate  of  the  body,  &c.,  to  communicate  then  in  your  acieoa 
tiBcjoutual;  and  1  remain.  Sir, 

Your  conhlant  reftder, 

THOMAS  FORSTER. 


~ 


XIV. 


•  r^e  Pmtnli'm  of  Damogt  &y  Ligklning.     In  a  Lttttr 
from  3Jr.  B.  CooK. 

To  Mr.  NICHOLSON. 

MY  DEAR  SIR, 

[  Have  read  with  much  mocern  almost  ewy  wW>  for  Annud  it- 

nepust  accounts  of  some  dauiajeofoMekindoroiher'""**'''*'''* 
pe  to  buildings,  trees,  and  c»til«,  or  id  the  lou  of  lives  by  ligiiuuf. 
''Vol.  XX1X.>-Auov>t,  1811.  X         lightoiag; 


A 


fgg  nCTENTIOK    OF   DAMAGE   ST   LIGB'IKI^ICf        ^^H 

Ji^tning;  indeed  every  yi-srthia  couiitrj  sufTeTiTer;  inucfc, 
«itUcr  by  the  dtytruclioii  of  trees,  liooiea,  and  rsltir,  sod 
vtiBt  i>  far  moru  disiressiug,  the  lo<3  of  bo  many  livrs  bj 
iheelectric  fluid.  I  hace  endeavoured  to  form  an  idea  «rf  | 
the  loB>  suaUiined  <m  »a  aTeni<;e;  and  1  liiid  upon  a  inn- 
demie  calculation!  it  cannot  be  for  sliorl  per  aiuium  of  40  to 
6Q  IhouGBnd  pounds,  and  the  lo^s  of  lives  from  30  to  30, 
It  i«  of  ao  serious  a  nature,  that  I  wunder  no  effort  hai 
been  mude  to  rcmofe,  if  not  nholly,  iit  lifast  m  part  of  the 
evil.  Looking  at  it  io  tliia  light,  (ind  couceiving  it  to  be 
Uie  duty  of  pvery  luao  Io  endeavour  to  propoiie  some  re- 
medy, I  have  taken  the  liberty  to  hand  you  what  folloni 
for  your  considtraiion  ;  if  you  think  it  worth  insertiug  ia 
your  valuable  Journal. 

Our  kingdom  from  its  high  and  rocky  nature,  frooi  its 
bowelt  coniuining  such  vast  masses  of  iron,  copper,  and 
other  ore*,  all  cnnduclora  of  lightning,  and  aho  from  its 
fiituatbn  in  the  midst  of  t)ie  waves,  itself  becomes  a  coi^ 
ductor  alM>;  all  these  circumetances  conspire  to  collect  the 
electric  fluid  together  around  us.  If  it  uras  possible  to  find 
out  nieans  to  carry  off  this  very  destructive  element 
without  dan^^er,  the  country  wnuld  experifiice  a  great  and 
inviiluable  benefit  fioin  it.  Thi'  \o=*  of  so  many  lives  is  a 
very  Mrious  consideration,  ond  ought  to  engage  the  studies 
of  the  philosopher  and  philanthropist  lo  propose  tome  re- 
medy, if  only  for  their  sakes,  and  if  it  is  impossible  to  re- 
move the  evil  wholly,  at  least  it  i^  possible  to  remove  it 
partii^j. 
Plan  pronmnl  The  plan  I  with  much  deference  propose,  and  I  feel  la- 
toj  picvEBtinf  tMfcctiww  in  proponnt;  it  fint  to  yon  for  yonr  considantion, 
because  if  you  do  not  approve  of  it,  it  nill  not  meet  the  eye 
of  .tH«  world,  for  no  man  is  more  competent  to  degcide  upon 
its  m'^its  than  yourself.  The  plan  is  to  erect  at  different 
stations  conductors  throughout  the  kingdom,  at  5  or  6  miles 
distant,  or  in  some  lUtance  oearer,  according  lothenature 
of  the  ground,  on  the  m6st  elevated  parts,  so  that  wherever 
the  clouds  moved,  surchnrged  with  the  electric  fluid,  the 
<^of|ductors  nould  carxy  it  down,  so  that  it  would  be  aeft  tf 
fl.  anjmpose'ihility  for  a  collection  of  electric  fire  to  accumi>- 

9\  l^tp,  *•  M  '^  produce  a  destructive  discliargc.     I  have  very 
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liule  (luutti,  but  that  all,  or  nearly  all  orLlt«  Staid  would  be 
rarrifd  off  by  thne  conductnrs,  aod  liltic  or  iio  duiaage,  at 
death  vonid  crcr  be  occasionrd  by  the  li^)itnit>g. 

The  expense  oT  erectiR^^coiiduourt  sit  ditferent  atntNtM 
Ihruugliuut  the  kingdom  would  be  caved  id  «  few  year*, 
■nd  the  Kifely  of  meti't  live*  woijld  be  vi  more  value  thui 
uiiy  exijenae  that  Lould  be  iiiciitred.  If  every  parUn 
would  iijfree  thruugbuut  tlie  kingdom  to  appropriate  a  put 
of  the  rate  lor  the  erecLlDn  of  A,  G,  or  more  cooductork,  mc- 
cording  to  thoizeoFtbe  pan»b,  on  the  different  parti  that  are 
tnost  elevated,  the  expense  woold  not  be  felt'— indeed  it 
would  not  be  iforih  naming.  If  the  diffeicnt  aoblemeni 
geullemeni  Stc,  of  ihe  different  parithr's  were  to  tuke  it  into 
com  idem  (ion,  lirsl  considering  the  certain  seeoriiy  it  nouJd 
provide  for  ttieir  cuttle,  buildio)^,  aud  the  lives  of  ihenif 
aelve*  and  servants  J  and  iccondly,  when  tliey  eitimale  th« 
wrry  unall  rxvense  these  conductors  mii^ht  be  elected  fur; 
ido  think  every  pariah  would  iustantly  be  tudueed  to  adopt 
tteptao. 

T  But  ifaefc  we  several  great  imperfectioni  ond  objectiooa  Faulu<tfdtf  - 
^gaiui't  the  present  iron  conductors.  coirnnon  IrO 

The  lint  is,  the  very  short  time  they  stand  without  being 
^eeply  corroded  with  rust,  and  when  first  put  up  the  iron  it 
^  very  irregulitr  od  the  surface,  that  it  \i  m  great  hindrance 
^  the  descent  of  the  etectrie  6uid,  and  culeuluted  in  o 
yreat  measure  to  cause  it  to  fly  off  to  any  other  conducting 
Mbstunce  in  its  way  or  near  lo  it ;  and  when  up  for  a  few 
j«arB  it  )>ecoroe*  still  worte,  and  so  iscrusted  with  rust,  that 
(fcc  irrei^ulanty  and  itn perfections  of  the  conductor  are  iti- 
frcased.  Another  fault  is,  that  the  tops  of  the  conductors 
not  raised  high  enough  above  the  building  they  nra 
l^ced  to  protect;  the  point  of  the  rod  is  in  general  placed 
^  above  the  chimney.  The  rod  ought  to  rite  0  or  9  feet 
tifoi*  the  top  of  the  house  or  building,  and  to  end  ia  • 
Vpgla  point  ouly,  Ifconductora  are  used,  in  every  inatan<;« 
Be  bc*t  ffiaterials  vhould  be  usi^d  to  lutike  them.  Jroo  ia 
mtt  itrf  worst  material,  and  yet  ull  conductors  are  made  of 
wfpai  but  this  ariscD  from  the  cheapness  of  the  article. 
I  Jlccwding  to  the  eaprriments  of  Mr.  Henly,  (published  Coniueilnf 
^  Dr.  Bco'i  Cyclop«di|(  under  the  yticla  f^mtdwbtta,  ^*"  "^^-^ 
XS  ^(«i.t»«is. 


-MtTKHTION    OF   BAMIUK  bT    UUtttMna. 

fo  prove  thr  tirit  conducTora,  hv  r<mn(l  the  iwme  charge  ftim 
M)  al«ciric  roachtne  mt^lted  4  itiilmof  ^^M  wire,  6  invUnoF  n 
bi-BM  »ire,  8  inrhn  of  siUcretl  eo)>|ii:r,  to  iiicliea  of  wWer, 
»xtd  10  inchM  of  iron  tcJrf ;  to  tlial  gold  is  ilie  hem  con* 
ddctor,  and  iron  the  wori^i.     Brii*.«  biunds  next  to  gold  in 
thfq^AlUy  rif  a  conductor.     Cavalla  Mys,   that  copperiiDif 
hns>  ure'Yhe  b»t  rmidocton,  and  aUo  tlint  tlity  never  rutt;    , 
but  to  make  tliFrm  of  capper  or  br*w  wuntd  Ite  m  rerj  grcit 
«]C|>en»r,  and  fiiea,  if  not  drnwn  t>iroui;li  plates,  they  would 
be  very  uneren  on  the  surface,  whiili  m  n  defeft  in  elpclric    , 
>od».  ^-  ^  I 

f  had  in  prospect  tlie  makint^  of  ^n<iui:tora  on  oh  iixf 
proved  plan,  to  lliat  th^y  wauld  bi-  equul  to  aolid  braag  in 
their  u«e,  and  come  .is  cheap  nr  rheuiter  than  orought  iraii, 
in  a  patent  I  hnve  very  frceiitly  obtained  for  Pombiuin^dir* 
ferenl  lortt  of  mriul*.  porlicularly  bMis  or  copper,  witli  iron. 
By  th"  method  we  c»n  plote  or  co»er  tubei  of  irm  15  or  16 
feet  long,  ofuny  diameter,  with  ■  roat  of  bm«a,  ftom  ^V  of 
an  inch,  to  any  thickoens;  on^to  coniKCIed  i-  :>iron,  by 
«ntiprea«ioR,  that.-when  to  cnmbini'd.  it  appenri  u  ^uii  piece 
of  brasi,  but  bein°  hollow,  is  very  li^hi  uud  portabU,  and 
the  luetliod  uiied  in  making  ihem  being  by  drawing  them 
through  n  polished  draw  pinte,  all  thi-  siirfuces  ure  as  siooolh 
end  snifbrm  at  it  is  posuble  to  make  Ihem.  Being  made 
in  convenient  leof^thi,  they  may  be  sent  to  any  part  of  the 
kin^oni,  and  put  tipiniTery  ihort  time,  nsone  piece  scrci 
into  another,  to  that,  when  screwed  in,  both  edges  of  >fae 
brasi  meet,  and  join  together.  Conductor*  of  this  kind 
woUM  never  rnst,  as  what  ii  preecnted  to  the  atmnsph<;r^ii 
bru»  only.  They  would  he  f  lighter  than  iron  rods,  »'ouild 
be  put  up  in  a  very  short  time,  would  be  quite  ss  cheap  \a 
iron;  and  furthermore  would  be  the  best  conductors  you  ca^ 
possibly  make.  But  a«  I  sHid  before  that  I  had  given  tlJ| 
Subject  H  ftood  deal  of  tbouvht,  especinlly  the  probabilinr 
■  Af  drawing  off  the  electric  roa'ler  by  conductors,  so  as  vL 
Prevent  its  ^ttin^  to  a  head  a:id  causingby  its  dAcharge  so 
iMny  accidi^nis;  nhen  [  consid-rred  the  msnner  of  the  iron 
rods  and  their  great  defects,  it  set  nw  a  thinking  howl  could 
contrive  a  better  eondoctor  than  iron,  and  I  flatter  myatlf  [ 
bTt'iUfccgwteA  Therefore  J  lea?e'it  to  er?rynai)  to  judge, 
*        "^  whether 


ntrsxTioK  Of  dauaqe.  by  ligbtnino.  -gQg 

whether  what  I  have  asserted  is  true,  namely,  the  fgr^sut  da- 
nage  done  yearly  by  lightuiug,  and  also  the  great  neceasitj 
of  proiidiog,  if  it  in  possible,  touie  remedy;  and  if  cooduc* 
ton  are  the  only  means  that  promise  a  remedy,  those  con* 
ductors  which  alTord  the  moHt  beneficial  and  lasting  results 
will  certainly  be  chown.  This  is,  Sir^  very  much  like  rc^ 
rommending  my  own  ueotntiim :  but  if  niy  rt>ds  are  the  ^fal, 
which  1  leave  to  every  candid  man  to  judge ;  and  if  society 
is  benefitted,  I  see  ao  reason  why  i  should  not  be  benefitted 
also.  The  present  conductors  ou  shipboard,  where  any  are  Coadttctort  for 
used,  are  I  believe  constructed  of  chains,  which  are  the*''^?'* 
worst  of  all  conductors,  as  the  lightning  has  to  mo  down 
the  most  irregular  of  surfaces,  besides  their  being  so  clumsy. 
But  my  brass  rods  might  be  so  attached  to  the  roainnii^, 
and  the  collecting  point  raised  above  the  top ;  and  where  the 
joints  of  the  mast  are,  there  might  be  a  round  universal 
joint,  that  would  bend  in  every  difection  with  the  nast.  The 
rod  might  be  carried  down  thus  into  the  sea,  and  the  expense 
of  them  would  be  so  trifling,  that  one  would  hardly  think 
-  any  vessel  would  be  without  one,  especially  when  it  is  con- 
sidered, they  would  be  made  of  a  metal  allowed  by  all  who 
have  written  on  electricity  to  be  the  best  conductor  of 
lightning. 

I  am.  Dear  Sir, 

B.  COOK. 


Annoiaium.    W,  N. 

« 

The  subject  of  conductors  for  lightning  being  still  ob-  Conductors  Ibr 
scare,  I  have  with  pleasure  inserted  Mr.  Cook*s  commnni*  ^fl^uiixic. 
cation  without  considering,  as  at  all  needful,  that  an  ao» 
quiescence  in  its  contents  should  be  implied  throngboot  on 
my  part.  Being  founded  on  the  generally  admitted  doc* 
trine,  it  is  in  many  respects  entitled  to  consideratioD>  ond, 
hke  all  other  ingenious  refearches,  is  calculated  to  excite 
tnvestigation.  On  the  present  occasion  I  would  remark, 
that  die  course^  disposition,  and  staking  places  of  thunder 
clouds  appoar  to  be  governe4  iu  a  very  great  measuro  by 
••  .'  '  certaia 


SI©  BFirniPTioH  or  mouht  mezik.  ^^ 

EMidQ  t  riftnMTUin  ppoilitctiiig  pari*  lying  iilon)|:  or  nilhin  the  cartll 
ibtniDg.         ^j,j,^  ^  ridj.'w  or  mtcfnnl  mi««p«.  und  that  the  slrolte  fiwn 
■  itrHtum  of  cloudi,  many  inil«i  in  length,  secma  to  bede> 
•  twmined  by  an  atiion  which  extemU  fur  Iwjontt  ihe  influ- 

ence of  acy  mrlslhc  rod,— evi-a  tuppa«iuK  iliis  latt  lo  be  ii» 
fCTted  into  the  coudutiiiag  ma^  iiBtli:  that  the  whole  pro- 
COM  of  atiDMphtric  evaporation  ai.d  coiideiiMtiou  appeor  to 
be  accompiioied  with  electric  iiheiioiiwjn*  upon  a  very  «»■ 
tei>d«d  acaltf,  but  most  strikingly  manifebtwhen  the  changes 
lire  rapid  :  this  U«  Ltfiiij;  the  only  ditFerenee  Iwtwetii  thun- 
der Btorina  atid  common  c({iiall«  or  shoners ;  and  that  it  doe* 
not  beciu  probable,  that  our  md*  can  e«sFnli»lly  modify  tlie 
eniiiH  of  these  effect*.  Other  more  remote  contiderstiont 
would  offer,  if  tliey  could;  »iith  aa  the  poatibilily  of  an  io- 
teriuptioii  of  the  ordinary  course  and  Ircqaeiicy  of  »hower», 
which  Darwin  thought  within  the  rench  of  human  power, 
•nd  the  ^'rcuier  probability  that  the  ulmoapheric  electricity 
of  «  nbole  country  would  BOnn  destroy  n»y  aenea  of  conducH 
low;  but  the  nffuir  of  the  poor-hooen  at  Heckin(>hatn  *,  m 
Norfolk,  whichi  about  thirty  y^-ars  ago,  wa»  itruck  aitd  act 
on  fin  by  lijfhtniog  without  (ouchin;;  any  ooe  of  eif;ht  el^ 
TBted  metallic  condactor*  atttiched  to  the  biiildingi  ha«  been 
considered  as  a  proof  of  the  very  liinited  influence  of  theae 
rods,  and  that  their  pbwer  of  protecling^  a  tingle  edifice  re- 
fjuirea  the  condition,  that  all  the  conductors  should  be  coa- 
nected  togetlier,  and  with  the  metallic  parts  of  the  honae. 


XV. 

px&tft  f^a  LefUrfrom  Mr.  CoBtiiER,  Mint  Engiatef;  m 
Momtt  Mezin  f. 

Mount  Ccnl<.  jL  HB  pani^  ofMonnt  Cenis  has  b»ti  laid  open  to  vieir 
AhemMlon  of  by  the  new  road.  We  see  there  vast  strata  of  i^psum,  which 
(Tpsum  and  jjittroate  with  the  rocks  of  micaceoua  schist,  rompoae  nearff 
■  Meotieth  of  the  maes  of  the  moimlaios,  and  m>o*  thenl- 

•  Sa«  Pbiloa  Tivx- oMbat  time.  .      ' 

t  fcamal  te  Mtoct,  Vd.  XZVr,  p.  S3& 
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selv^  ^Ml^  ki  the  loweit  and  in  the  higbest  fXrtB  ofeUiv^ 
mtfaatBim.    Sausrare  had  supposed  this  gypsum  tb  be  so*  . 
perposed»  bdf  I  easily  satisfied  myself,  that  it  is  in  raaKly 
iiitercalated. 

I  have  rerisited  almost  all  the  extinct  volcanoes  in  the  in-  Ixtinct  volca- 
terior  of  Prance.    My  object  was  to  verify  many  of  my  de-  «?o«i«*  France. 
8cript}lMis»  and  to  make  new  ones,  wherever  I  coold  find  ssw  ^ 
tuations  truly  classicaU  that  is.  capable  c^  being  cited  as  , 
exhibiting  a  complete  and  peifectly  circumscribed  geologi* 
cat  phenomenon. 

1  have  paid  much  attention  to  Metin,  which  is  a  volcanic  Mount  Mezio. 
system  analogous  to  Puy-de-Ddme  and  Mont-d*Ort  bnt 
much  better  characterized.    We  see  there  two  orders  of  vol-  Two  gids»  of 
canic  sobetaoces ;  those  that  were  anterior  to  the  last  period  Tol<^nic  sub' 
of  deluge,  and  those  that  have  been  thrown  eat  sabseqaent 
to  all  the  rerolntioiis  the  Earth  has  undergone.     The  mass  Tlie  mountaia 
of  the  mountains  is  compo6(*d  almost  wholly  of  primitive  ^^^cribttd. 
formations.     Considered  as  a  whole,  it  is  a  frustum  of  a 
ytrj  obtuse  cone  ot  ten  leagues  raclius.     I  find,  with  Mr« 
Ramond,  that  it  is  1774  met.  [1939  >ds]  above  the  level  of 
the  itea,  and  about  800  met.  [874  yds]  above  the  granitic 
flat  on  which  it  rests.     It  exhibits  the  ruins  of  a  volcanic  co- 
lossasp  anqoestionably  much  loftier  and  more  extensive. 
We  find  in  it  this  very  remsrkable  peculiarity,  that  most  of  The  volcanic 
the  incoherent  matters  thrown  out  have  nndergone  no  alte-  •"^»tam:e$  un- 
ration,  and  have  not  been  changed  either  into  tnft  or  brec- 
cias     The  red  srorise  in  fragments,  and  the  black  stony 
sconce,  appear  with  all  the  characters  imprestttd  on  them 
by  the  fire.     Add  to  this,  all  the  currents,  or  segments  of 
currc'nts,  are  accompanied  with  scorified  crusts  above  and 
below.     The  interior  of  the!>e  currents  presents  only  lithoid 
lavas,  from  the  basaltic  porphyry  to  the  compact  earthy,  or 
fine-grained  granular  porphyry  with  base  of  feldspar.     The 
three  varieties  with  base  of  feldspar  are  frequently  found  ia. 
the  same  curr«it,  and  thus  exhibit  the  trai:bition  of  the  TianOiop, 
three  pretended  species,  domit,  the  base  of  graystoue,  and 
clinkstones 

The  modem  lavas  are  net  very  numerous  at  iVfezin.  They  The  later 
are  nU  formed  of  porphyritic  basaltea  with  fine  crystals  of '^^^ 
pcfidpt,    and  pyroxene,  miaed  with  nodules  of  gianular 

peridot. 


sit  iCTfiiTiTic  vt^n. 

peridot.       Th<  une  nodulet  «nd  the  time  cryttaU  urt   d 
found  ID  the  M'orioE  ihat  companir  ih^  crtiten,  whence  thcjc 
l:iVBt  Mcued.   Throiodrrn  curneiil^  huving  almost  nil  flowed     | 
through  imrrow  unrf  d«p  vall^js,  the  lorrrnts  huve  miim«d      I 
tht^ir  b«ds,  hy  hollowii](r  out  vii*t  ftirrowk  in  thtr  Uvu.  Hrncc     , 
result  sections  wlniirililt:  for  th^ir  height,  which  someligio      I 
reache«  to  TOO  French  teei ;  fur  the  rt-guUrily  and  dinett-     | 
«ioni  of  \hf.  bHuiltir  columns ;  or  for  thtir  extent,  a«  they 
frequently  i«iich  whole  InKues.    These  superb  curtaint  are 
ornamented  with  scoria:  dl  top  Htid  bottom.    The  decompo-     ' 
silion  of  the  lower  scoriw  givos  rise  in  certain  places  li>  a  cu- 
rious phenonienou.     The  tuf,  or  Mucke,  resulting  from  it,      ' 
mines  with  the  river-mud  or  taud,  which  the  Ihvii  hud  cover- 
ed, and  these  placet  exhibit  a  iKiiisition  of  tliu  tort  (tint  . 
Werner  admits:  that  of  i-anH,  or  cluy,  to  bsaaltct !    The 
modern  bai^attic  columnii  of  Mtzin  are  uni)ueitioiiably  lh« 
finest  e^er  yet  observed. 

The  whole  system  of  Merin  rests  an  «  new  kind  of  gT»< 
nite,  into  which  pinit  enters  in  the  |iroporiion  of  a  twentieth, 
a  tenth,  and  even  u  thinl.  This  rock  occupies  a  spoce  of 
more  than  ?50  square  leagoes,  and  extends  to  what  was  for- 
merly Forf  I,  whert-  it  serves  hs  a  miilrix  to  the  siibhtance  lliot 
WM  taken  for  emerald,  but  is  only  a  tnnslucij  [iiit>t-  Of 
this  1  f otisBed  mys^jf  <in  the  spot. 
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Htport  of  ih*  Pncefdmgs  of  ike  Malkemalical  m4  Fij/iical 
Clou  nf  th*  French  Intlilule. 
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iINGE  Mr,  Ton  Humboldt's  return  to  France,  he  hat 
made  many  experiments  on  'the  respiration  of  6shet,  in  coa- 
cert  with  Idr.  Proven9al.  Spsllanzan)  and  SyUestre  Iwd 
■hown.  that  tisbe*  do  not  breathe  by  decompoiinj;  water,  ma 
some  had  supposed,  but  by  water  obstructing  the  raigVn 
diMoIrc^  ID  it)  or  by  coming  [o  the  aurface  to  etillecCoA^ 
""  "    "■'  "  -Pn 
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gea  diregtlj  froin  the  atmocphere.  The  experiinenli  of 
Me&Mt.  voD  H.  and  P.  have  gone  Tarther.  Seven  teociiM 
werv  plitcfd  under  a  jar  liU«fl  with  river  water,  containing 
*OiiO  ceiil.  cub.  [343-6  cub.  Itich.].  After  living  ip  it  eight 
h<(Ur»tirM]  ahali;  theanalysis  of  tlie  air  still  fognd  in  the 
«ntfr  showed,  that  the  fishei  had  abtafbed  in  this  time 
I45-'l  [»'65  cnb.  in.]  of  oxigen,  and  57-6  [3'5]  of  nitrogen, 
and  that  132  [S]  of  carbouic  acid  had  bcea  produced. 

In  water  deprived  of  air  the  Cslies  were  uneasy,  and  in  EffecIHitdif- 
about  twenlf  miuutea  fell  molioideia  to  the  bottom,  lu  ^ 
pure  oxigen  they  appeared  to  respire  eagerly,  and  spread 
their  gills  more.  In  nttrogeii  and  hidrogen  they  kept  thtir 
gills  closed,  teemed  to  diead  the  cuiiloct  of  these  gasses, 
opd  died  soon  after  they  were  put  into  the  water  containing 
them.  Carbonic  ucid  too  kills  them  in  a  lew  minutes. 
But  it  is  not  by  th<ir  gille  alone  that  iisl.es  absorb  OKigeii 
and  nitrogen,  the  whole  surfiice  of  their  bodiiJB  has  the  fa- 
culty «f  acting  on  these  gassea.  Afler  the  likheo  were  taken 
out  of  the  water  containing  the  deleterious  gas&es,  a  small 
portion  of  carbonic  acid  was  found  in  it,  exhaled  probably 
from  their  bodies. 

Mr.  Provencal  has  also  made  some  experiments  on  the  Sesptniiaa  of 
r«Bpiralion  of  roammaha  after    the    tighih   pair   of   nerves',  ~ 


•aigen,  and  produced  less  carbonic  acid,  after  the  operation. 
At  first  their  respiration  was  not  apparently  weiikened  ;  but 
it  soon  became  feeble;  and  at  length  ceased  altogether: 
|)robably  from  the  cessation  of  the  mechanical  functions  of 
the  thorax.  The  heat  of  the  animal  din^inTshed  soon  after 
the  dirieion  of  the  nerves,  and  propoitiooobly  with  the  re- 
spiration. 

With  Ihe  functions  of  the  ulrbladder  of  tishes  wearenot  Airblidder of 
yet  well  acquainted.  In  some  it  has  a  duct  communicating  *  '*' 
with  the  stomach.  In  others  this  duct  is  wanting,  and  it 
Mntains  a  peculiar  organ  of  a  red  colour,  and  a  laminated 
•tnicture.  In  some  both  this  organ  and  the  duct  are  fonnd, 
madia  m  few  this  bladder  has  muscles.  The  air  contained 
in  this  bladder  ia  a  mixlnre  of  oiij^en  and  nitrogen,  the 
former  being  in  greater  quantity  in  proportion  to  the  depth 
JBiWbicbtltf  i>h  liva  in  the  water.  lU  abcence  does  not 
appear 


^ 


HfTiFfC  nrfn. 

appMr  iflJ*HmH  u  ie*p\nHoo,  though  It  d^rt  l«  r)t*  pt^ 
4iKlW.-i  of  earl)u:iic  tcid.  TeiirfiM  fnun  whicli  it  hns  beW 
nritiuvHl  i»iiiit  (IK«,  and  rue  to  thi^  gurluc-t,  niili  ai  mndt  ^ 
Anr  «■  oilier*.  Bucli  are  the  priiicipu!  reiuliH  of  the  difteT' 
«nt  inquirie*  of  McMrs.  Uiivmoy,  DclHTodie,  von  Huoi^ 
)>otdt,  Proved^!,  and  Corter. 

Dra.  M"g*Ddieaiicl  DelUle  have  made  many  eiprriinenK 
•1**  on  ao.mat*.  chiefly  doss,   with  tl>e   (.ol^on    of  fhe   a[iai; 

Wh*lher  inifoJuccd  iuto  the  system  In  the  bliridreateli  or 
lyiQpllstico.  by  thp  way  of  the  intestines,  nr  bt  n  wound,  the  | 
■nitnals  divd  univei'aatly  convulMd.     It  appeun  pnrtirntnrly 
to  iffiect  the  apnial  marrow,  and  to  enter  th<-  ntiem  only  hf 
■noma  of  the  circulaiioi^.     It  spems  to  act  but  very  lodi^ 
rectif  on   the  ttraiii,  thus    showing  an  independent;  bf-  ' 
tween  it  and  ihe  spiaal  niarrow,  that  ia  not  indicated   by  i 
aiiatoiny. 
Juice  ordnri*      M'>  Vaii[|UElin  hoa  {bund,  that  the  juice  «f  l>ellad«&IIB, 
Ij  BifbiibJde.  xhcn  awnlloned  by  aiimalu,   prodaccd  tn  Ibeni  ■  deliriuU'  I 
ciactiy  aimilar  to  that  of  opium.     Soiat  ek^teriaients  of  < 
Mr.  Siige  uoutirn  the  attioii  of  this  juice  on  tb«  nvrvtwa'  i 

OKHMtnjeet.        Or.  Nyaleo   has    examini-it    the  efTccI   of  different  ^assca 

ioi^teJ  intif  the  bluuiivci^stila.     Atuionpbenc  air,  oki^eu,  «*- 

tioiU  vxide,  carbonic   acid,   carlmnic  oxide,  aulphnretteii 

bidrogoD,  fce.,  were  iiot  delettinoua.     Oxiiouriatict  amino- 

ntwal  and  nitroua  acid  ^HSbes  appeared  to  act  by  irritating 

▼cry  nolflnily  the  right  auricle  and  polmonary  ventricle. 

Sntpha retted  hidragen,  nitric  oside,  and  ottrt^n  were  rn^ 

jurioua  to  the  cootractibility  of  iheae  parta.    'Some  other* 

to  changed  ihe  nature  af  the  blood,   that  respiration  wai 

unable  to  convert  it  from  venous  to  arterial. 

Siift^A^I*  In  a  paper  on  tWe  Bieana  of  remed;  ing  the  ating  •(  the 

Men  and  yietvtT,  trachinui  draco  L. ;  and  on  the  eifects  of  the  poison 

of  ihe  tarautnla,    with  the  mode  of  cure  aied  ia8{}ain| 

•  Mr.  Sage  recotntneodi  the  internal  and  external  me  of  tk« 

I  volatile  alkali.  ■ 

Ittditioni  of         In  a  fpport  on  the  M«en<  of  improving  Agrictihuf*  bp 

=™1^  RotatioaB  of  green  cropi  by  Mr.  Vvart,  the  coanittee  r»* 

coramendg  it  aaaaaweringthe  important  purpose sfabowiDlf 

how  land  may  hie  rendered  conatantly  produclivt  wtbeot 

f  ibaoMing  it.  |Ar. 
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Mr.  d«  daUire  read  a  paper  op  the  cuUivatieft  if  AtfCaUttmaf  tba 
^   bald  esrpreitf  {U  tfpri9H:ha»a9e),  showing  the  adTantagea  of  ^Iff^^- 
this  fine  tree. 

Mr.  Leblanc.  who  has  -redded  several  years  in  America,  Vkugiau 
comiDonicated  his  ideas  of  the  ease  with  which  the  Yieugna 
night  be  domesticated  in  the  Alps  and  Pyrenees. 

Mr.  Poyfilre-de-Cer^  read  an  account  of  the  mode  of  WoaL 

(washing  superfine  wool  in  Spain. 
Mr.  Percy  related  some  curious  observations  on  the  fa-  Atesians* 
brications  of  the  jars  and  alcarazasi  which  the  Spaniards 
employ  for  preserving  liquors,  and  for  cooling  thenu. 

I       In  the  report  of  the  Class  of  History  and  ancient  Liter»-  Ancient  belt 
ture,  a  paper  by  Mr.  Gregoire  is  mentioned,  containing  u^^^^^'^ 
description  of  a  singular  Ancient  bell,  from  the  convent  of 
BobbiSy   in   Piedmont.      This   bell  is  about  9  dec.  [35*4 
inches]  in  diameter,  and  of  a  spherical  shape:  onehemi* 

'    sphere  being  complete ;   the  other  furm^  of  ten  branches^ 

I  broad  at  the  base  where  they  join  the  upper  half,  and  t»> 
periog  to  a  point*.  Its  sound  is  much  louder  than  thnt  of 
a  bell  of  the  common  form  of  the  same  weight.  A  small 
portion,  taken  from  the  ear,  was  analysed  by  Mr.  Vauqueliuf 

!  and  found  to  consist  of  76  parts  copper,  W  tin^and  4  lead* 
Mr.  Vauqoelin  was  satisfied,  that  these  were  the  only  metala 
present;  though^  from  the  smallness  of  the  quantity  ana- 
lysed, the  proportions  may  not  be  strictly  accurate.  He 
lupposes,  that  the  lead  was  an  adulteration  of  the  tin,  though 
advantageous  to  the  sound.  Messrs.  Molard  and  Montgol- 
fier  have  cast  four  other  bells  of  the  same  form  and  tizei  ^ 
before  thc^  bad  a  knowledge  of  Mr.  Vauquelin's  analysis 
using  different  compositions.  That  which  came  nearest 
in  sound  to  the  original  was  a'  mixture  of  equal  parts  of 
copper,  brass,  and  tin. 


Royal  Society  of  Sciences  at  Harlem. 

The  prise  for  the  question  concerning  the  insects  mostinuctifii* 
injnrioua  to  fruit  trees,  their  natural  history,  and  the  means  '^^^  ^^^ 

•  Noi]i1ilglsMUort1iethfckii|BM  of  the  metal,  or  of  the  ipace  left 
kecwesB  dM^palbw  of  Iks  bisncMs^  wMeh  sppesr  frsm  the  description 
noitolMiualiad.   C. 


,i9 


[BUTirifl  KEvrs. 


•f  Straying  tJi»io,  wm  anarded  to  Mr.  Fred.  W.  Fr*y«r, 
ceuncellorofihc  court  and  of  the  rvgeiicy  of  Suie  Hitburg-   * 

t<i!i!qun<  The  fbU<n»iiig  quntioDi,   having  rrceLvcd  no  utUractorf 

iiofu.  »ui.wer,  are  rejieoled, 

Gradiuiion  I.  Ma;  gradiiatioii  houses,  for  making  lall  from  seawaler 

haam  for         ^    rstablwhed  with  adwnlac* m  llie  .oast  of  Holliii.l ;  i.    d 

how  may  they  be  bv«t  conducicO,  considering  th«  circnm- 

■tance  of  the  country  ? 

F*wut/  n)f      2.  From  the  procfss  lately  made  in  the  physiology  of  plant! 

""""'■  how  far  do  we  know  in  what  waj-  regtlaiioo  is  promoted  hy 

different  manurct  in   vario-.it   aoiln;    and  what  iodtcaiiuu* 

may  we  deduce  from  the  ltno>vledf;e  we  have  acquired,  with 

rei|>eet  to  the  fertilization  of  uncultivated  and  barren  land? 

Aiutet  lopo-       9*   [low  far  can  the  etady  of  ancient  authors,  the  esamina' 

Pj^^/*^        tion  of  antiquities,  and  obierTation"  made  en  the  spot,  serve 

to  deterraiiie  with  certainty  what  the  face  of  thii  connliy  i 
wa»  formerly,  particularly  under  the  dom  Liion  of  the  Ro-  J 
mans,  inclnding  the  course  of  the  rivera,  and  ntent  of  J 
the  lakes,  and  what  changes  they  have  •ucce»ively  andei^  i 
gone?  1 

Cbinaeiaa  ■*■   ^^'^at  do  historical  accounts  of  acknowledged  authen- 

thenticity  teach  ot  of  the  changei,  that  have  taken  plaea 
OD  the  coasts  of  Holland,  the  islands,  and  the  Rnns  of  the 
ses  that  separate  them  i  and  what  useful  ioforiDatioa  may 
be  derived  from  it. 
Anciani  and  ^-  '^  ''if  i\6t*  on  OUT  coasts  rise  higher  than  td  former 
pTMent  height  grre J,  and  fall  proportionaUy  less  low?  — If  so,  how  fat 
can  we  determine  tlie  quantity  of  this  dif}emtec  in  ages 
more  or  less  remote,  and  what  are  the  causes  ef  the  chafes? 
Do  they  arise  from  gradual  alterations  in  the  outlels  of  the 
waters,  or  do  they  depend  on  external  and  mora  mnote 

Tlwiav'twn  of  €■  As  the  eitperiments  and  observations  of  philiHopbcTfl 
ihe  oKigen  of  |,g,g  ghown  of  late,  that  the  quantity  of  oxigen  gas  emitted 
pberc  by  plants  is  by  no  means  sufficient  to  supply  to  the  atmos* 

phere  whet  is  cmisiimed  by  the  respiration  of  animals,  com- 
bustion, absorption,  &c„  by  what  other  roeaas  it  the  due 
preportion  btrtween  the  component  parts  of  the  atm«sfJtere 
footiouatly  preserved? 

7.  How 


Holluict. 


pld  of  planci. 


•CICNTtriC   KEWS. 

I  ?.  How  far  hit  vliemiitry  madv  tnown   tlie  (xnnponeDt  immfdtite and 
Mrli  aud  tiriiK'iplM,  both  proximate  and  reuiote,  of  plaols,  «"W  prin*i- 

,  c.      ,  ,  ,  ,        ,  ,   I  -  "!«  Q'   nlanu. 

iriicuUrly  ol  those  eraployrd  as  food  .'    and  lio 

deduce  From  what  ia  knouDi  or  what  may  be  dis- 
rtred  by  experiments,  combined  with  the  physJutogy  «if 
the  human  rrarae,  what  Tegctables  are  best  adapted  to  our 
use  ii)  n  stal«  of  health,  ntid  in  certain  diiieaics, 

8.  What  is  the  cause  of  the  phosphorescence  of  the  water  Phoipl 
ia  till*  Kcus  and  inlets  in  and  uiound  this  kiiigiium  t  Doe*  " 
the  phennuienou  depend  on  die  presence  of  living  oiiim»U 
culcs^  If  lo,  what  are  they  I  and  are  they  capable  of  im- 
parting to  the  atmosphere  any  injurious  properties ! — They 
who  purpose  to  answer  this  tjuevtion  are  requested  to  con- 
■ult  the  most  recent  and  accumte  writers  on  this  subject, 
particularly  VIviani,  Qenon,  1805,  and  to  exatoine  how 
iiir  this  pho9phore»i;tnee,  which  is  very  remarkable  on  some 
pmiia  of  our  cohsIb,  is  cotmecled  with  the  prevailin|r  diseases 

Fuobealthy  seaixini. 
The  following  new  question*  are  also  proposed. 

g.  As  the  Eecretion  of  milk  in  ci 
<:t«a-<ed,  when  they  Hre  fed  in  3tBl;1e 
or  beetroots,  it  is  required  to  show  by 
serration*,  whether  the  mil 


I  appears  to  b«  in-  Milk  oTnaU 

II  polaloes,  carrots,  ^^  "■■' 
piTimenti  and   ob- 

»  be  really  iricreaaed  by 


these  articles  of  food,  and  under  what  circiimhlancei;  in 
what  way  they  can  be  given  with  most  advantaKe;  whe- 
ther the  quality  of  the  milk  be  altered  by  this  feeding:  and, 
if  *0t  what  this  alteration  is,  partirtiluHy  with  regard  to  the 
(jualilj  and  quantity  of  cream  and  butter  produced,  ^  J 

10.  As  the  antiseptic  quality  of  commnn  salt  appear*  Antlieptic 
B«l  to  depend  salcly  on  the  muriale  of  soda,  but  alao  on  lUiilitT  "f 
the  muriate  of  magaesia,  which  adheies  to  common  *«lt,  it  J^"'^  ^ 
H  required  to  delermiiie  by  eHpvriinent*  the  comparative  ni 
proportiouB  of  the  uutiseptic  quality  of  thcae  two  salta ;  in 
what  propoitioriH  ihey  bhoold  be  tinxcd,  t»  prevent  |)utr&- 
faction  aa  long  a*  poamlile,  without  the  lasle  a(  the  aub- 
■tances  we  would  preaerve  becoming  less  agreeable;  and 
wbclber  it  would  be  udvanlRgeaus  to  use  muriate  of  uiug- 
■  aloset  pnrlicularly  in  voyages  to  hot  vltmates. 

il.   What 


^9fS 


icikVTivio  HVm. 


iUilbmc  II.  WItDt  li  Ihechcnticul  rrason  why  itona  )tm«  xaAm 

Ml  the  whole  mnre  firw  u^\^  durable  huiMiiitt*  than  tluil 
lime,  and  lio*  mm- thnlntici  he  imjiroved  in  thit  rmpecit. 

Kitie  fcali.  13-   May  "itrr  li.-ili  be  piititabty  formed  in  tliia  count^^ 

fnTltcalorl)-  tu  ;jUcea  tshcrv  the  wuur  U  imprci^iwted  with 
tevtrd  •ub»Uiice»  proline*^  by  thi- putrtfoction  of  anitsri 
in>tters?  anil  what  riil«*  sbuuld  be  obxetted  teapectiaf 
them  ? 

Huartof  lu-        ]3.  Whqt  do  we  know,  from  iaconlettible  observatioo*^ 

iD<n«atm*-  ^  ^^  nalnre  of  luminous  itieteora.  or  il>use  that  haie  ibf 
appifannoe  of  Uve,  liglitiiing  esceptcd,  which  occasioaallf 
appear  it)  our  utmosphi-rc?  Iioir  far  can  tiiey  be  explained 
liy  kiiowti  exp«nraeni»  ?  and  how  much  la  there  stiti  gra- 
tuitous ar  doubtful  iu  what  the  phiioaophers  of  the  prewnl 
day  hnve  asserted  (espectiug  them  .* 

MMiIsftom  14.  Cun  it  be  demount  rated  by  incontrovertible  esperi- 

meiiti,  thtil  the  eubttancei  nhich  have  the  appearance  o! 
inetHls,  prodaced  from  alkaline  salts,  are  real  metaU.*  or 
are  there  aofficient  reasons  to  maiiitain,  tliat  they  are  hy- 
drurets,  produced  by  the  combtuation  of  hidrogen  witb  the 
alkLilii?  What  is  the  idobI  certain  and  convenient  mode  of 
pro'IucinE;  these  substancfa  fion>  ihc  Blkaltne  salts  in  pretly 
considerable  quantity  by  means  of  a  hi^h  temperature? 

ADomobab        14.  Hon  far  may  we  atill  ntaintnin  the  doctrine  6f  Harrey, 

.  **° '  that  animals  are  born  in  genemi  from  preexisting  eggi,  and 

that  plants  spring  only   from   seeHs^   and   oh   the  coDlrary 

wtiHt  are  the  principal    observations  that  show,  that  there 

are  animal*  and  plants,  which  are  produced  in  a  different 

Cbenlplcx-  16-  What  judgment  is  to  be  formed  of  the  chemical 
plau.(ioDsrf  esplanalionsalterapted  to  be  ^iven  of  electrical  (ihenomeoa? 
Are  there  any  founded  on  sufficient  experiments,  or  thaC 
may  be  proved  hy  near  onct  ?  Or  are  tliey  to  be  considered 
hitherto  as  hypotheses  by  no  means  proved,  or  advaneetf 
without  valid  reasons? 

Tl>e  time  for  answering  all  these  Questions  is  previoua  tB 
the  1st  of  January,  1812.  Beside  the  usu^il  medal,  valn« 
aoduc.  [£\3  :  17  :  6],  30  ducats  in  addition  will  be  ((ivea 
tottMse  who  answer  questions  2,  3,  4,  7.  >0,  11,  13.  14^ 
and  \s;  and  SO  due.  [.^83  ;  i  :  t>]  iu  addition  to  questiooa 
1  soil  S.  Academical 


At  the  meeting  in  September,  1 809«  M  r.  Nftuehe  eenHBV*  Contraetkm  «f 
nicated  tome  experimeots  he  had  made  on  the  contraction  "^ ''^^'^^ 
of  the  muadet  in  frogs.    The  object  of  these  waa  to  tbov, 
in  opposition  to  the  assertiona  of  prof.  Richerond  mod  fii»^ 
diat,  that  the  contractioa  of  the  muaclea  may  take  place 
independently  of  nertout  inflaence,  or  the  infiax  of  the  iiid«-pendem 
bI<>od.     We  learn  from  comparative  anatomy,  that  thU  i»  «»f  nervoui 
the  fact  in  thousands  of  animab,  which  have  neither  blood-  theblootf. 
fesstfU  aor  a  nervous  systeai»  yet  this  faculty  is  tfxcittd  io 
them  with  great  inteDsity.    It  may  even  be  afiirm«dy  that 
it  is  uioie  active*  stable,  and  iodji^pepdent  of  life,  in  propor« 
tion  as  the  auimal  is  less  perfect,  and  lover  in  the  zoological 
sc^le.    These  facts  appear  to  confirm  the  opinions  advanced 
by  Mr.  Dabuisson  in  his  Essay  on  the  Properties  of  the 
Vital  Power  io  Vegetables,  that  contractibility,  or  irrhabi- 
bility,  is  inherent  in  the  muscular  fibre,  and  peculiar  to  it; 
as  sensibility  is  to  the  medullary  substance,  renitence  and 
elasticity  to  the  albugineous  fibre,  and  tone  to  the  cellular 
texture. 


•f  JEfu^uragement  at  Parit* 

A  report  on  the  thread  stockings  manufactured  by  Mr.  Thread  stack- 
Detrey,  sen.  says,  that  they  combine  fineness,  strength,  and  ^^^' 
beauty.  The  evenneu  of  the  thread,  its  lustre,  and  accu- 
rate spinning  are  remarkable.  They  are  three  thread. 
They  are  not  dear,  as  the  price  is  15  fr«  [12^.  6c/.]  a  pair; 
and  when  it  is  considered,  that  cotton  stockiugs  are  manu- 
factured in  France  as  high  as  48  fr.  [i»'2.],  not  exceeding 
them  in  beauty,  and  inferior  in  strength,  they  must  be  es« 
teemed  a  public  benefit. 

The  gold  and  silver  medals,  on  count  Rumford*s  dona*  Count  Rum- 
tion,  have  been  adjudged  by  the  president  and  council  of  ^'^**nc(Ulf. 
tbe  Royal  Society  to  Mr.  Mai  us,  for  his  discoveries  of  cer« 
tain  new  properties  of  rejected  light,  published  in  tbe  2d 
vol.  of  Mtooires  d'ArCueil,  which  we  shall  insert  the  earli- 
cat  opportooity. 

Tbe 


•cnsTinc  KEwii. 

Jackmiaa  '^^'^  Rofal  Collegv  of  Surfcom  in  LotidoD  have  awncded 

pramiaB.  tli«  Jackionian  premtuia  of  jSlO,  aud  an  extraordiaary  pre> 
mmai  of  £lOt  (o  Mr.  John  Smith  Sodcn,  of  Coventry ,  and 
t«  Mr.  JaiD«s  Gillman.  of  Highgale,  l)utii  metabere  of  tha( 
cotlegv,  fortWir  diiscrUliom  on  ilie  Bite  0/ a  Rabid  Animate 
from  tlieconaUli^ration.  Iliat  sucb  twodi^^rtstioDHarehigh^ 
laervtoriout  production!,  and  are  eqtiallj  worthy  of  th«' 
Jackwniaii  prize. 

Cotton  iDHu-      The  cultivation  of  cotton,  and  its   manufacture,  ire  HtJ 
?"""r  in         to  be  carrjlng  an  to  a  conBtderaUle  extrnt  in  Italy. 

TentI  of  a  Mr.  DaubuiKiQ  de  la  Feuillade  hm  exhibited  on  a  c«twi 

near  Paris  a  model  of  a  vessel  of  hi*  invention.  The  model 
was  35  feet  long,  S3  inchefi  broad,  and  did  not  draw  5incheC 
of  water.  The  invmtar  pro|iD(es  to  build  one  200  feet  long, 
and  50  feet  beam*,  which  is  to  uarry  66  guns.  It  is  to 
have  four  mails,  be  deep  wuisted,  and  with  two  thouMnd 
men,  and  provision  for  SO  duya,  would  draw  only  S\  f*^et  of 
water.  It  will  tail  foster,  aud  lie  rtearer  the  wind,  than 
any  other  vtrtsel.  Its  iBil-t  are  to  turn  c)uile  lound,  and 
either  end  may  be  made  the  stem  or  stern  at  pleasure,  so  as  to 
rettder  tacking  unnecestaryf.  In  a  dead  calm  a  rame  aspi- 
nuitt  is  to  supply  the  want  of  wind.  Cork  sheathing,  and 
airvessels  of  c»pper,  are  to  be  employed,  to  render  it  inca- 
pable of  being  sunk.     Its  iutentioo  is  to  surprise  an  enemy's 

:(.  An  inkmaker  at  Paris  professes  to  hare  discoTcred  a 
vegetable  fluid  ink,  which  never  thickens  or  loses  in  any 
degree  its  fluidity  by  evaporation,  is  always  free  from  sedi- 
ment, and  never  occasions  iron  moulds,  or  in  any  way  in- 
jures  linen  or  clothes,  that  rauy  be  urcidentally  soiled  with 
it.  He  adds,  that  what  is  written  with  it  never  becomes 
yellow  by  age.  Snauini  says,  that  he  his  long  used  this 
new  ink  made  by  his  neighbour,  Mr.  Alphonsus  W^e,  ■□■) 
that  it  poaseises  the  qualities  ascribed  to  it. 

*  This  ii  not  proportional  to  the  node).    C. 

f  The  iQTCDtorappnnrioii  this  iahi*el>ui  \i\tit  knonledfcif  lUiiv 
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ARTICLE    L 


Method  of  tusisting  the  Escape  of  Persons,  and  the  Re^ 
moval  of  Property  from  Houses  on  Fire:  by  Mr.  JoHft 
Davis,  JVo.  7,  John  Street y  Spaalfields*. 

SIR, 

1  BEG  j6ti  will  liaVe  the  godddess  16  la  j  before  ihi  So:  Mach^eronar- 
cietyof  Artr,  &c.  a  machine,  which  I  hare  inTcnted,  for'^i?^^^l}^^ 

•^  '  '         .  '       ,  property  ftbm 

more  eff<6ctua)]y  satiirg  persons  and  property  from  fire.         fire. 

It  appearing  to  me  a  desirable  object,  that  the  public 
should  be  ill  po^sessioh  of  an  apparatus  htiter  adapted  for 
the  above  purpose  than  any  now  in  use,  I  hare  endeavoured 
to  strike-out  an  entire  new  pUn  6f  a  machine  calculated  for 
the  use  of  a  paHsh,  \f  hich  can  be  easily  removed  and  ad« 
JQsted  to  any  window,  with  a  cotivcnient  appi^ratus  or  bor^ 
movable  iip  or  down,  so  as  to  receive  persons  or  property. 
I  ht^ve  completed  snch  a  machine,  which  has  answered  my 
expectations^  and  boea  approved  by  several  gentlemen  who 
bave  sett  It  In  action; 


♦  Trans,  of  the  Soc.  of  Arts,  vol.  xxviil,  p.  175.    Fifty  guiaeat 
"were  voted  to  Mr.  Davis  for  this  invention, 

Yt>i^  X&IX.— Supplsmekt;  Y  The 


Jgjj  'jff^B^  Fine  ESCAPE* 

The  machine  ii  a*  Mr.  James  Berao's  mabog any. yard. 
City  road,  where  it  shall  be  exhibited  to  a  committfe  ap- 
pointed by  the  society  wheocver  they  please. 
I  am,  Sir,  ^ 

Your  obedient  humble  serTant, 

JOHN  D4VIS. 
Jfi?7,  JoJm  Street,  SpUalfietds, 
Jan.  10,  1809. 

Rfftreaa  to  the  Engraving  of  Mr.  Jpkn  Davis's  Fire~ 
Escape,  PI,  IX. 
ttarnp^ntt       '^'"  P'"*  ^  '"^  fire-escape  is  calculated  for  the  use  of  a 
tile  iMcbiQc.     parish  ;  its  principle  eoiisists  in  three  ladders,  ABC,  applied 
to  each  other  by  four  clasp  irons  on  the  top  of  e&ch  of  the 
two  lowermost,   which  are  so  contrived  that  c&ch  ladder 
may  slide  into  the  one  beneath  it;  oa  the  top  of  the  lower- 
most ladder  A  two  pullies  arc  lixcd  on  the  inside,  oter 
vhich.tiTo  ropei  a d  pass,  and  tiluatc  between  the  Io»er 
ladder  A,  and  the  middle  one  B.     The  ropes  arc  made  fast 
to  the  bottom  of  the  middle  one  on  each  side  in  a  proper 
direction  with  the  puUies  on  the  tap.     The  ii[iper  l*dder  C 
is  attached  to  the  middle  one  in  the  same  manner,  and  on 
the  t*p  U  carries  two  horn  pieces,  D,  made  of  iron,  and 
tuToed  off  at  each  end  similar  to  two  horns,  which  are  fonr 
feet  wide;  their  epds  are  sharp  ti>  pilch  an  each  side  of  a 
window,  and  with  its  points  hold  the  ladders  steady.     The 
'  ibree  ladders  when  shut  down,  are  about  fifteen  feet  in 

licight.  They  are  placed  {wrpendicularly  in  the  middle  of  m, 
Sniacd  carriage,  EF,  of  nine  feet  sii  inches  long^  and  fire 
feet  six  inches  wide,  mounted  upon  four  wheels  F.  On 
each  side  of  the  carriage  a  windlass  is  placed ;  th^t  marked 
G  on  the  right  side  of  the  carriage  is  for  the  four  ropes  a  a 
aud  &  b,  fixed  two  to  each  ladder  AB.  By  turning  this 
.windlass  the  Udders  may  be  wound  out  from  their  Htanding 
height  of  fifteen  feet  to  forty.  Orer  this  windlass  is  a  screw 
^  tnriMd  by  the  winch  (f,  by  turning  which  the  ladders  may 

te  inclined  agjtiust  the  house  with  all  imaginable  ease.  On 
the  top  of  the  upper  ladder  C  on  the  outside,  are  two  pullies, 
srec  wtiidi  twp  chains  are  conducted  to  the  windlass  H  on 


f 

I 

Ike  laCt  si4^£or  Uhc  pjirppae  of  c^r^ymg  up  ,a  W I ;  two  of     ^ 

which  <caiel  vjtk  the  4re««s€»pe,  so  that  id  the  crent  of 

one  beiDg  filled  with  small  valuablea,  it  may  be  nnhbokedi 

and  the  other  K  put  OD,  .wliich  will  save  time.     The  whole 

.appasfitos  may  bedrawn  by  qae.borsei  or  six  men,  and  whea 

.arrived  at  ,(he  scene  of  danger  may  be  a^asted  la  two 

minutes.     If  4Tcry  parish  would  provide  one  of  thesa 

escapes,, and  )Leep  jt  where  it  might  be  brought  out  on  th^ 

.first  alarm^  I  feel. persuaded  it  would  lessen  the  mai^y  acci* 

:deii(S|  whielioccur^by  fire  in 'the  aietropolist 

I  have  the  honour  tot  be,  Sir, 

Your  obedient  humble  servant, 

JOHN  DAVIS. 
No.  7,  John  ^tre^t^  Spiiaffields, 

Farther  Ob$erv4iiU9nsJrqm  Mr.  Ottvis  on  his  Fire^Eicape, 

SIR, 

I  BEG  leave  to  return  you,  and  the  gentlemen  of  the 
committee,  my  sincere  thanks,  for  the  kind  attention  I  have 
experienced;  and  should  you  think^e  following  hints 
likely  to  give  any  additional  informatioir^n  the  subject  of 
my  fire*escape,  you  will  have  the  goodness  to  submit  them 
to  the  consideration  of  the  committee* 

Certain  it  is,  that,  however  good  any  principle  may  be,  Hints  with  re« 

the  practice  must  also  be  so  to  be  effectual ;  therefore  it  is  f*"*  ^?  escape 

*^  from  fires, 

my  opii^on,  that  every  parish  should  be  provided  with  a 

machine  ob  my  principle,  to  be  kept  in  some  convenient 

place,  Cia^  of  access.    The  key  should  be  kept  at  the  watch. 

house  by  night,  and  by  day  at  the  nearest  public-house;  if 

this,  which  ought  to  be,  were  the  uniform  custom,  it  would 

soon  become  familiar,  and  be  attended  with  no  expense. 

On  (he  alarm  of  fire,  I  would  have  the  machine  brought 

out  directly,  as  I  consider  it  an  Improvident  method,  when 

a  house  has  been  on  fire  some  time,  and  some  unfortunate 

sufferer  should  appear  in  need  of  prompt  assistance,  to  have 

io  search  about  for  the  kcjs  of  a  churchyard,  or  some  other 

4||l)scure  place  to  bring  the  fire-ladders ;  w  hich,  when  brought, 

Y?  if 


f   OP  %lTEIt£ 

If  not  ciactly  the  right  height,  ate  useless ;  ancl  when  Ihil) 
nhich  is  iiot  unfrequrnt,  i$  the  case,  the  reinedy  i«  al- 
most as  baO  as  (he  disease,  witness  Mrs.  Smith,  having 
fallen  off  a  parish  ladder,  at  (Chelmsford,  while  cndea. 
vonring  to  saie  herself  in  that  dreadful  fire,  in  March, 
1608.  It  would  be  needless  for  me  to  enumerate  in> 
stances,  whera  a  well-timed  outward  apparatus  would  bate 
btfcn  of  Msrniial  service — the  thing  is  sclf.eTiiJent,  and  the 
occasions  for  their  use  hare  also  been  many.  I  woitld  also 
propose,  that  a  board  should  be  p«t  np>  offering  a  reward 
Builident  to  stimulate  persons  to  bring  the  machine — for  ex- 
ample, (en  pounds  forcTery  life  saved  by  il.  I  think  aa 
person  would  think  it  too  much,  who  had  been  sated.  This 
would  lia*e  the  good  effect  of  having  it  always  in  time, 
which  is  most  essential,  ai  twenty  shillings  are  not  sufScicot 
to  induce  men  to  the  necessary  trouble  attending  such 
Jaitour.  ' 

l(a*ing  thus  offered  my  sentiments,  respecting  the  good 
elTocts  which  may  be  dcriTcd  were  certain  regutations  put 


u  force 
I  remain,  nith  great  feeling  for  suffering  hui 


inity. 


YoDT  most  obedient  and  humble  servant, 

JOHN  DAVIS. 


New  Method  of  appl))ingthe  Filtering  Stone  for  purifying 
Water:    by  Mr,  William    Mollt,    No.  37,  Bedford 

SIR, 

Inconveniffnca  IF  you  think  the  following  Information,  relative  to  a  new 
iaxh'-.cr.maoin  method  of  filtering  water,  is  deserving  of  the  altenlion  of  the 
fiiiemig  iionBi.  Society  of  Arts&c,  I  wish  you  would  lay  it  before  them. 

•  Trans,  of  Ihc  Soc.  of  Arts,  vol.  xxviii,  p,  212.    The  silver 
medal  was  voted  Jo  Mi.  Moult. 

Mr 
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My  objections  to  the  old  method  of  filteriog  by  putting 
water  into  ithe  filteriog  stone  are,  that  the  dirt  falls  to  the 
bottom,  and  fills  up,  or  chokes  the  pores  of  the  filtering* 
stone,  so  that  the  stone  requires  frequently  to  be  cleaned 
with  a  brush  and  sponge  to  allow  the  water  to  pass,  after 
which  the  water  passes  through  the  stone  in  a  muddy  state 
for  two  or  three  days ;  it  lil^ewise  requires  to  be  frequently 
filled,  and  as  it  empties  less  water  comes- into  contact  with 
the  stone,  and  therefore  a  smaller  quantity,  in  such  a  state, 
can  only  pass  through.  Likewise  a  filtering  stone  used  in 
the  common  w%y  soon  becomes  useless^  from  the  filth  in. 
sinviMing  itself  into  the  internal  parts  of  the  stoqe,  out  of 
the  reach  of  the  brush. 

In  the  method  I  propose  ^nd  pra^tise^  the  fijterlng-stone  Improved  ni^ 
is  placed  within  the  watcf  to  bo  purified,  whicl|  presses  upon 
the  outside  of  the  filter,  and  the  stone  dpes  not  require  to^ 
be  supported  in  a  frame  as  it  needs  onjy  to  stand  within  the 
water  cistern ;  it  will  thus  filter,  in  an  equal  time,  double 
the  quantity  of  water  procured  in  the  common  mode;  it 
fills  itself,  and  ft^quires  no  cleaning,  |  hare  upon  this  plai| 
used  one  for  more  than  three  years  with  great  succ^s^*  ' 

I  am,  Sir, 

Your  humble  servant, 

WILLIAM  MOULT, 

I^q,  37,  Betlford  Squqrcy 
Jpril  ISy  ?810, 

Certificates. 

Wc,  the  undersigned,  haTiog  inspected  and  examined  a  Testimonies  of 
new  mode  of  employing  the  ordinary  filtcring-stone,  dis- *^ •^^^"^^S^ 
covered  by  William  Moult,  are  of  opinion  that  its  supe. 
riority  orer  the  customary  method  is  so  great  as  to  entitle 
it  to  particular  notice. 

That  it  not  only  supplies  an  infinitely  greater  quantity  of 
purified  and  limpid  water,  but  is  capable  of  preserving  its 
porosity  free  and  pcrYious  for  years  together^  by  an  occa* 
sional  self-operation. 

That  by  this  valuable  process  the  principal  objections  to 
^ip-stones  is  removed,  viz.  the  constast  labour  thej^  reqidre 

to 


I 
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to  keep  than  clean  by  means  of  brushes,  without  eTcntiuir/ 
pfoducing  tht  intended  effect,  aail  without  prcTcnting  thdr 
beiDg  finallf  Tm<l«red  usfltm. 

D'Arc>  Prestun,  captain  iii  <Ke  HojalNsTyj 

Chailes  dower,  M.  D.; 

ThoinwPitt,  Esq.  V.  P.  Wimpolc  street  i 

Richard  DaTcnport,  Eiq.  Wjinpolc  stTCct. 

SfferOKe  la  the  Draving  of  Mr.  MohWs  Fitlertng 

jlpfMtralHs,  Fig.  1,  PI-  X. 
AA  Is  the  cistern  containiog  the  water  to  tic  filtered;  the 
filtering  ttonc  B  h  suspended  in  (he  dslcrnbya  ringaroDnil 
the  inside  of  il,  which  catches  the  projecting  part  of  Iho 
(tone  J  the  water  iti  the  cislirn  filters  through  into  the 
■  lone,  D  iJt  a  siphon,  which  conveys  the  filtered  water 
from  the  inside  of  the  stone  iiilo  a  ctslero  E,  which  ts 
the  rMcrfiiir  for  clean  water,  tl  a  cock  to  draw  it  off  as 
it  Is  wanted.  By  thi»  mode  of  fillraliun  the  irapnrilics  of 
the  water  are  deposited  in  the  bollom  of  the  cistern  A,  in. 
slea^  of  being  left  in  the  bottom  or  the  »tonc  as  in  (he 
usual  mode. 


Mcthoil  of  raising  a  loaded  Cart,  uhen  the  Ilursc  in  the 
Shafts  has  fallen:  by  Mr.  Bevjamiv  Smith,  No.  II, 
Turnham  place.  Curtain  road,  Shorcdilcb  ". 

SIR, 

1  HAVE  taken  the  liberty  of  sending  you  a  model,  with  a 
brief  explanation  of  the  utility  of  my  inrenlion,  in  order 
that  it  may  be  laid  before  the  Soiicly  instituted  for  the  En> 
couragement  of  An*  Ac.,  lo  whose  comprehcDsiTc  judg- 
ment and  abililies  1  with  great  deference  sHbmit  it  for  thdr 
doteimlqation,  whether  they  think  it  likely  to  be  attended 

•  Trans,  of  Soc  of  Arts,  vol,  xsviii,  p.  215.    Fifteen  guiucai 
wore  \-gte4  to  %,  ^mitU, 


with  the  fococn  aod  iitilit}^  whkh  I  flarttennjrsdf  it  de. 
serv€t.  Fron  the  simplicity  of  the  construction  and  the 
triTial  expense  attending  it,  I  presume  there  will  be  no  bar 
to  its  nnirersal  adoption*  I  respectfiiHj  submit  it  to  tha 
discernment  and  decision  of  the  society,  who  wili,  I  am 
conTiBced,  give  it  all  the  merit  and  approbation  it  may 
deserre. 

The  reason  which  prompted  me  to  undertake  Ibis  bust*  Hones  falllnf 
ness  U  from  having  seen  a  horse,  which  had  fallen  down  jJlj^Jj^'^''^ 
under  the  immense  weight  of  a  heavy  loaded  cart,  where  it 
lay  for  a  considerable  time  in  that  painful  and  dangeroua 
sitiiation,  which  naturally  excited  compassion  even  in  the 
most  obdurate  heart     Every  person'  frequenting  the  streets 
of  this  metropolis  most  hate  witnessed  similar  scenes ;  and 
indeed  it  surprises  me,  that  long  before  now  some  e9cpe« 
dients  have  not  been  publicly  suggested  to  remove  the  mis-        * 
chief  arising  from  such  occurrences,  considering  the  great 
encouragesnent  that-  is  given  in  this  enlightened  age  to  all 
useful  improfements. 

Ha?  ing  conversed  On  this  subject  with  persons  who  possess  Much  injured, 
vronsidcrable  Itnowledge  of  horses,  and  who  constantly  em. 
ploy  tffne  noble  animals,  I  find,  that  horses  remaining  so  long 
as  they  usually  do  in  such  improper  positions,  and  from 
being  often  dragged  a  considerable  distance  by  fruitless  cn« 
deavours  to  raise  them,  are  much  endangered  in  tbeir  health 
and  lives,  and  that  their  situation  upon  the  stones  is  more 
prejudicial  than  the  injury  received  by  the  fall. 

1  flatter  myself,  that  my  method  will  be  found  to  raise  the  Method  of  re- 
whole  weight  of  the  cart,  and  a  considerable  part  of  that  of  ^*^*"^  ^^^' 
the  horse,  in  the  short  space  of  three  or  four  minutes  from 
the  moment  of  the  accident,  by  means  simple  and  useful, 
and  within  the  reach  of  the  meanest  capacity  to  execute; 
and  that  the  whole  apparatus  will  not  cost  above  fifty 
shillings,  and  will  last  many  yean.  Requesting  your4(inil 
attention, 

I  am.  Sir, 

Your  most  obedient  servant, 

BENJAMIN  SMITH, 
No.  11,  T^irhJiam  placcy  Curtain  roady 

AortdRcft,  London^  Dee.  13, 1809. 

1  Jdc(intage$ 


BBUUr  OS  BI>Hia   rlLLEK   IV   LOADKS  OAKTl. 

Mi-aalaget  derivable  from  this  Inventioa: 

1. — The  inienlion  is  of  itself  bo  simple,  and  the  operit 
tion  so  const)iciious  at  I'no  first  view,  that  the  whole  procets 
may  be  caii\y  comprcheodcd  and  executed. 

2.— The  apparatus  maybe  fitted  nilh  litllc  diOiciiH)' to 
any  cait  now  In  use  for  heavy  loads,  such  as  bricks,  coali^ 
corn,  or  Ihc  like, 

3. — Th%  chains,  which  lead  from  the  uprights  at  the  back 
part  of  the  carl  Id  the  fore  part  of  it  on  cnth  side,  are  for 
the  purpose  nf  taking  the  purchase  (herefrom,  and  making 
the  back  pad  of  (he  cart  act  as  a  lerer  at  the  lime  the  horses 
are  drawing  behind,  nhich  without  fall,  with  the  strength 
of  one,  liro,  or  three  horses  fastened  there  (o  raise  the  one 
vhich  it  down  in  the  shafts,  will  instantly  asiist  him  to  get 
upon  his  feet. 

4. — Thenumber  of  hnrsei  to  draw  t  cart  are  usually  ia 
proportion  to  the  weight  contained  therein;  therefore  sup. 
posing  three  horses  are  rtnpluyed  to  drav  it,  and  the  shaft 
horse  fiitls,  (he  carman  hD>^  oTilyfo  unhook  thettrolendcrs, 
and  then  hook  them  to  the  short  chain  at  each  side  of  the 
bark  of  the  cart,  and  with  their  strength  the  fallen  horse 
^ill  be  so  relicrcd  from  the  weight,  as  to  raise  himself 
vithont  farther  assistancf, 

6. — The  same  principle  may  be  applied  in  different  waya 
from  wliat  I  hare  shoirn  in  themudel ;  for  instance,  another 
mode  may  be  adopted  by  framing  the  tail-board  of  the  cart 
strong  enough  to  bear  the  pnrchafc;  and,  with  the  use  of 
the  two  side  chains  above  mentioned,  it  may  be  made  tu  an- 
swer the  purpose. 

Another  plan,  though  moreeipensiTC,  is  by  obtaining  (wo 
wrought  iron  uprights  to  be  fixed  as  substitutes  for  tho 
truss  slaAs  at  the  back  part  of  the  cart,  with  a  hole  in  the 
top  of  each  to  reeeire  en  Iron  rod,  which  is  occasionally  to 
he  introduced,  reaching  from  one  side  of  the  cart  to  tho 
other,  connecting  the  two  uprights  together;  whqo  in  ac. 
fion  the  two  side  chains  to  be  ^scd  as  in  other  cases. 


Re^erens^ 


mELitr  oP  aoKtu  fallen  in  loaded  cvkti. 

Reference  to  the  Draviing  of  Mr.  Smilh's  Method  of  rait- 
ing up  ff  Horse  ahen  fatten  doxn  in  the  Sfiufls  of  a  loaded 
Cart,  Fig.  2,  PI.  X. 

A  ii  (he  wheel,  and  B  ihc  shafts  of  a  cart,  such  as  h  used  Expbn.ti«of 
In  Lonclun  ;  C  thr  side  rails;  ai  ihe  t-nd  uf  ttie  bodj  un  Iroii''"!'''*^    , 

is  sidf),  u,  h  Said  b^  ihehin^e  at  ihu  lower 
end,  hikI  a[  tht?  uppur  end  it  is  auppurii'd  by  a  chain  6,  ex- 
tended from  the  fore  part  of  the  liodj'  of  the  cart;  this 
diagonal  chain  forms  a  firm  support  to  the  slanchcun, 
ij'bis  U  all  ibc  addiliun  made  to  ihi;  comniuo  cart,  and  ii 
Bted  in  the  e*«Dt  of  the  ahaft  horse  falling,  by  hooking  the 
traces  uf  Ihe  uther  horses  to  a  chain  d,  i.ha  filed  to  the 
■lanchdon  ;  the  power  of  these  horses,  applied  at  this  height 
tboTE  (he  fulcrum,  will  ha»e  a  great  purchase  (o  elcialetlis 
.ahafls,  and  set  ihc  fdltcn  horse  at  liberly,  as  jscndint  from 
kn  inspectiun  vf  (he  figure.  The  stanchcon  moves  on  a 
Joint  on  its  lower  end,  and  (Ijc  oblique  chain  unhooks  atb; 
the  end  can  be  connected  with  a  short  piece  of  chain  e  fas* 
tened  to  the  last  of  Ihc  side  r<ti1s;  the  stancheon  nuir  lakes 
(lie  pusiiiun  of  the  dolled  line«/,  and  the  short  chain,  which 
hangs  down  perpendicular  from  the  end  of  it,  may  be  taken  ^H 

kald  of  by  any  nurnber  of  men,  to  weigh  upon  and  raise  Ihe  ^H 

cart  in  cases  where  the  horses  cannot  conveniently  be  ap*  ^H 

plivd;  the  men  will  in  (his  manner  hate  much  greater  effect 
l)iaa  merely  (as  is  the  common  practice)  weighiog  on  the 
Ikind  part  of  the  carl. 

When  Ihe  chain  is  completely  detached,  and  the  s(qn- 
cbeon  suffered  to  hang  down  perpendicularly,  it  forms  a 
yrop  to  support  the  cart  steady  while  it  js  unloaded.     It 

luld  be  observed,  that,  though  only  one  stancheon  ap. 
pears  in  Ihe  figure,  there  are  in  fact  two,  one  being  placed 
>D  each  side  of  the  cart. 

Certificate.— Mr.  William  Whitehead,  jun.,  of  Cadogan  Teiiimooial 
■place,  Sloane  street,  ceriilied,  thai  he  hud  attended  cxpe. 
ficnenti  made  to  aeccrlain  the  efficacy  of  Mr.  Smith's  in- 
dention ;  thai  a  carl  weighing  twenty  three  hundred-weight, 
loaded  with  one  tun  of  stones,  was  raised  by  means  of  Mr. 
imilh'i  apparatus  with  ease  by  one  horse. 

Tbat  he  very  much  approTcs  of  Mr.  Smith's  intention, 
and 
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tad  ttiinks  i(  likely  to  bo  of  great  serricc  in  general  pracw 
(iM,  more  mpectalljr  on  acnxiitt  of  ihc  businns-  liring  ef- 
fected wiih  (idle  etpenne.  That  malty  carls  areslreid]'  so 
formed,  thU  very  liiile  aitditional  apparatus  will  be  /e. 
quired  to  complete  thrm  for  Ihc  purpose. 


IV. 

Method  of  Fenlilaling  Mties,  or  Jhspilals,  bi/  extracting 
the  /out  Air  Jrom  Ihem ;  b^  Mr.  Jous  Tavlob,  of 
HolaeU,  ntar  7'asistock  *, 

SIR, 

J  SENB  yon  facrewith  a  drawiog  and  description  of  a  ma. 
chine  of  my  invcalioD  fur  tlie  vunlilatiuD  of  mlats,  with  a 
ii(!w  to  their  being  laid  before  the  Society  for  the  Eiicou- 
l^gemeDt  of  Arts  &c.,~  and  hope  they  will  meet  witL  their 
apprubalion. 

I  am,  Sir,  ' 

Your  obcJietit  servant, 

JOHN  TAYLOR. 
HolaeU.  Aprils,  1810. 

On  Ike  FenlHalion  of  Mines,  irrth  a  Description  of  a  new 
Mackiw/or  that  Purpose.  See  PL  X,  Fig.  3. 
t  Next  in  import&ncc  lo  tbc  means  employed  for  draining 
underground  work*  from  water  may  be  reckoned  those, 
which  are  intended  lo  alTDrd  a  supply  of  pure  air,  sufficient  ' 
to  enable  llie  workmen  to  continue  tbeir  operations  with 
case  and  safety  to  themselves,  and  to  keep  up,  uudimiBished^ 
the  arliQcal  light  upon  which  they  depend.  It  is  well  known, 
indeed,  lo  all  who  are  practically  engaged  in  concerns  of 
this  kind,  that  men  are  frequently  obliged  to  persevere  in 
their  labour,  where  a  candle  will  scarcely  burn,  and  where 
not  only  ihetr  ow&  health  materially  suffers  in  tke  end,  but 

•  Trans,  Soc.  of  Artt,  vol.  xxviii,  p.  210.    TiiC  silver  medai 
was  voted  to  Mr,  Taylor,  ^ 

their 
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their  employer*  bk  put  tu  coiiMilerable  additional  expenM. 
by  thn  uaatotdablt  hiiidwaucti  itad  llie  waste  of  candlea  aa^ 
other  maleridls.  i 

I  mean  to  cuofine  ttio  fullowiiig  remarks  to  such  mines' as 
are  workud  upoD  metalliferous  veins,  acconlins  to  ihc  jirac- 
tice  of  lhi»  diilrict,  and  that  bf  the  great  scat  of  mining  in 
the  neighbouring  coanty  of  Cornwall,  from  which  indeed 
cMirs  ii  borrowed.  Wu  find  then,  that  a  single  ihafl,  not 
communicaliog  by  levels  to  another,  can  hardly  be  sunk  to 
tay  cunsidcrable  depth,  nor  can  a  level  (or,  as  the  foreiga 
minors  call  it,  a  gallery)  be  driven  horiionlall)'  to  any  great 
distance  without  some  contrivance  being  had  recourse  la 
fur  procurinif  currents  of  air  to  make  up  the  deficiency  uf 
oxigrn,  which  is  so  rapidly  consumed  by  rcipiralion  and 
CombustJoD  in  ntuations  like  these,  where  otherwise  the 
vhole  remains  iti  nearly  a  stagnant  condition. 

We  are  here  unacquainted  with  the  rapid  produclion  of 
those  gatse),  which  occasionally  in  the  collieries  are  the  causa 
of  snch  dreadful  t'Rects;  such  a^  hidrogcn  gas,  or  the  lire* 
damp,  carbonic  acid,  or  the  choke-damp;  Ihc  inconvenienee 
we  experience  takes  place  gradually  as  wo  recede  from 
llie  openings  to  the  atmohpfaere,  ami  seems  to  arise  solely 
from  Iho  causes  I  have  before  assigned,  though  it  is  fuund 
to  come  on  more  rapidly  in  certain  situations  than  in  others. 

The  most  obvious  remedy,  and  that  which  is  most  fre.  I'^ual  ii^saurce^ 
qnently  rcsorttxi  to,  is  the  opcaiug  a  communication  cither 
to  some  other  part  of  the  mine,  or  to  (he  snrfaco  itself,  and 
as  soon  as  this  is  done  the  ventilation  is  found  to  be  com. 
ptete,  b]i  the  currents  which  itnmediately  take  place,  oftca 
with  considerable  funce,  from  the  difTiTcnt  degrees  of  tem< 
peraturc  in  the  subterranean  and  up|>i'r  atmospheres;  .and 

^K^ete  citrreata  may  be  observed  to  change  their  directions  as 

^■^  temperatures  alternate. 

^K*  The  great  objuclion  to  (his  mode  of  curing  the  evil  is  the  r)i<j. finable 

B^nornlovB expense,  with  which  it  is  most  commonly  attended. '"""  '"  "' 
Iq  driving  a  lung  level,  or  tunnel,  fur  instance,  it  rosy  happen 
<o  ba  at  a  gr«at  depth  under  the  tnrfuce,  and  the  intervening 
rack  of  great  hardness;  in  such  a  case  every  shaft  whicb 
must  Iwinnk  upon  it  for  ojralonc,  where  not  required  (ai  ' 
ofteD  they  mtglit  not)  to  draw  up  (lio  iraste,  would  cost 
•cTcral 
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-  ttJetai  hundred  pounds;  or  in  sinking  a  thaft  ■(  n 
twcNMry,  at  an  I'lpensc  nut  much  Imi,  to  irive  a  lerel  ta<  ' 
it  from  sgme  other  /or  this  purpose  alone, 
AnempBio  To  afukl  this,    ri:course  has  been  had   to  difitling  Iha 

5I^^''hft''  ■''*''' °'  '"*'  into  two  distinct  parts,  coitiuuaieating  ne«r^ 
Ihc  part  iuteodod  la  be  Tpntilateil,  sa  that  a  current  ma;  bal 
prw>Iacci]  in  opposite  directions  on  each  EJde  the  partition; 
and  thit,  where  room  is  to  be  spared  for  it,  is  often  eflectuali 
tt>  n  certain  extent.     It  lii  found  hawcvet  to  ha>e  its  liniitlvJ 
at  no  very  great  dislanoe,  and  the  current  at  best  ii  but  ^'^ 
feeble  one,  from  the  nearly  equal  states  of  hcut  in  the  air  on  4 
each  siJt'.     The  urily  scheme  besiilc  these,  that  L  know  uf,  j 
has  hitherto  been  to  force  donn  a  voluma  of  purer  alrfJ 
through  a  system  of  pipes  placed  fur  the  purpase,  and  A>j 
variety  of  contrivancfs  hate  been  devised  for  eflecling  this ;  J 
most  of  them  arc  so  old  that  they  may  be  found  described  j 
ia  Agrieola's  <rork  Dc  Ra  mttaiiM.     The  most  rommoti  i 
ore  by  bellows  worked  by  hand;   by  boxes  or  cylinders  o(  i 
variou*  fotms  placed  on  the  surface  nith  a  large  opening,, 
ajeainst  the  nind,  and  a  smaller  one  coDimnni eating  viLh  ths- 
air-pipca  by  a  cylinder  and  piston  working  in  it,  which, 
when  driren  by  a  siilTicient  force,  has  great  poncr;  but  the 
cheapest  and  most  ell'ectual  scheme  for  this  purpose,  where 
'circumstances  nil)  admit  of  its  being  applied,  is  oae  which  I 
adopted  some  time  sint^e  in  (he  tunnel  of  the  Taiistuck  canal. 
It  U  by  applying  tiie  fall  of  a  stream  of  water  for  this  pur. 
pose,  and  it  has  bi;i.'n  Inn;;  known  that  a  blast  of  consider-, 
able  strength  may  be  obtained  in  this  manner,  nhlch  haj 
the  advantage  of  being  eon^tant  and  srif.acting.    The  stream 
being  turned  down  a  perpendicular  colnmu  of  pipes,  and 
dashing  in  at  a  vessel  so  eontrif  ed  as  to  let  off  ihu  water 
one  way,  u  ith  an  opening  at  another  part  for  the  air,  which 
being  prcsfeJ  into  it  by  the  falling  water,  may  be  conveyed 
in  any  direction,   and  will  pass  through  air-pipes  ivUh  a 
strong  cnrrcnl,  which  uill  be  found  eiliracions  in  ventilating 
mines  in  many  instances,  as  it  has  likewise,  in  some  cases, 
been  sufficient  for  urging  the  intensity  of  (ires  for  the  pur. 
poses  of  the  forge.     It  is  easily  procured  where  a  sufficient 
foil  is  to  be  had,  and  the  ]ierpendicu1ar  column  cati  be  sa 
fixed,  as  that  the  water  fiom  the  boltom  ni9y  pass  9lV> 
vrhilt: 
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vtTiile  (he  air  is  forred  into  a  pipe  bmnching  from  tho  air- 
«>'»5cJ,  and  which  is  to  bi;  cunlinued  tu  rlio  part  of  (he 
mine  nheic  the  lupply  of  fresh  air  is  required. 

1  hare  found,  however,  tha(  lh«  forcing  into  vitiated  airThis  m  i 
«  miaturc  of  (hat  which  is  purer,  even  when  (ho  best**  "'" 
means  are  used,  (hough  a  mcasare  which  aH'ords  relief,  is 
not  in  b:td  casts  a  coiiiplute  rtimedy;  and  where  (he  opera, 
(ion  depends  on  maniiul  labour,  or  any  means  that  arc  not 
nnrcmitled  in  their  action,  il  becomps  quite  ineffec(ua1. 
The  foul  flit,  chartt'd  with  tho  ioioto  of  gunpowder  used 
in  blasiiug,  and  which  it  strongly  retains,  is  certainly  me. 
Iloratcd  by  I  he  Tai\Iiirc  at  pure  air,  but  is  not  lemoTn]. 
^Vhil(.'  the  Uast  ccnliiiucs,  some  of  it  is  driven  into  (he 
other  par(s  of  the  mine;  bat  when  the  inllux  of  pure  nir 
ccaicft  i(  returns  a|raia,  or  if  dnring  the  influx  of  pureain 
frciib  volume  of  smoke  be  produt^cd  by  explosions  which 
arc  CDUiiantly  taking  place,  it  is  not  until  some  time  aflef- 
wanl  that  it  becomes  sulficieudy  attennated  for  the  work, 
men  tu  resume  (lieii  sutluns  with  comfurt. 

A  cunsiduralioa  uf  (liete  circumstances  led  me  lo  think,  Pmniimj  nni 
tlmt  the  usual  operation  of  all  veiililatiiig  engines  ought  to  be  !]j^eJ^'^  ** 
reversed,  (o  afford  <iji  the  adtaniages  that  could  be  desired; 

.1  instead  of  using  the  machines,  which  serve  afi  con. 
xhuuslers  should  he  adopted ;  and  thus,  instead  of 
forcing  pure  air  into  that  In  a  vitiated  stale,  a  complete 
remedy  could  only  he  had  by  pumping  out  all  that  was  im- 
pure as  fast  as  it  became  so. 

Many  modes  of  doing  thjs  snggested  themsclres  (o  me,  ModaiBg- 
by  the  alteration  of  the  machines  commonly  applied,  and  S<^"^ 
by  producing  an  oBCenditig  stream  of  air  through  pipes  bya 
furnace  constructed  for  the  purpose.  The  latter  mode 
would  however  have  been  here  espenslve  io  fuel,  as  ivcll  as 
in  attendance;  ttnd  the  others  required  power  to  overcome 
tlic  frictian  of  pistons,  and  so  on,  or  considerable  accuracy 
ia  construction. 

I  at  last  erected  the  machine,  of  which  the  annexed  b  a  MichinR  (■•! 
rirawtng,  which,  while  it  in  so  simple  in  construction,  »"'^^'^^^'^" 
rcijuires  so  small  an  expense  of  power,  is  so  comple(e  in  iis 
operitioD,  and  i(G  par(s  are  so  liKle  liable  to  be  injured  by 
that,  as  far  a;  I  Cdn  imogiuej  no(hiuf  more  ciui  be 
tlfsifeil, 
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do&irrd,  where  sucl)  n  cioe  h  applied.  Thit  euginc  t 
coniiilutablc  recrmblance  to  Mr.  Pepys'?  guamohtr,  thonjli 
thb  dill  nut  occur  la  mc  until  afl'.T  it  was  put  to  work- 
wtll  roudily  be  unclerttoud  b>  an  inspection  of  (he  dravJDg, 
Pt  X,  Gg.  3,  where  lite  »h>ft  of  tJic  mine  is  repmcitled  at 
A;  And  it  may  here  be  observed,  (liat  Ibe  machine  nay  be 
u  wed  pl:ii:L><I  at  the  bottom  of  the  »^l»ft  as  at  the  bup,  and 
lEutin  either  cate  it  is  prnpor  In  6k  it  upon  a  fioor,  which 
ntay  prevent  the  rcluin  of  the  foul  ajr  into  the  taiae,  after 
being  diBcbarged  from  the  cnhauster  ;  this  floor  may  bo  fur. 
ni&hcil  Mjth  a  Irap'ttoor  (o  lie  opened  occAMOoally  for  tbc 
passage  of  buckct»  through  it. 

1  B  the  air  pipe  from  tiie  mine  passing  through  the  boltoin 
of  the  fiiced  lessel  or  cylinder  C,  which  h  formed  of  timber 
mai  bound  wilii  iron  hoo^f ;  (his  is  filled  with  water  nearly 
to  the  tup  of  the  piptt  B,  on  whiili  in  fixed  a  laUe  opBaiag 
upwards  at  D. 

K,  the  air,    or  cxhaasting-cylindeT,  made  «r  cast-iron, 

open  at  the  bottoin  and  suspended  u«ot  the  air-ptpe,  ioi. 

.1       mersed  Eome  way  in  Iho  water.      It  is  furnished  wUh  a 

wooden  top,    in  whicb  is  an   opt^ning  fitted  with  i.  *alie 

likewise  opening  upwards  at  F. 

The  ex  hail  sting,  cylinder  has  its   motion    up  and  down 
:giTeD  to  it  by  the  bob  G,  connccleJ  to  any  engine  by  the 
horizontal  rod  JI,  and  the  weight  of  the  cyliodur  Is  ba- 
lanced, if  necessary,  by  the  connter|)oise  I. 
It's  mode  of  The  action  is  obvious. — When  the  exhausting  cylinder  ii 

actioQ.  raised,  a  vacuum  would  be  produced,  or  rather  (he  water 

Wouh!  likewise  be  raised  in  it,  were  it  uot  for  the  stream  of 
air  from  (he  mine  rushing  through  the  pipe  andvalreD. 
As  soon  as  the  cylinder  begins  to  descend,  this  ralve  closes 
and  prcTentfl  the  return  of  the  air  which  is  discharged 
through  (hcTalre  F. 

The  quantity  of  air  exhausted  is  calculated  of  course  , 
from  the  area  of  the  bore  of  the  cylinder,  and  the  length 
of  the  stroke. 
'I>iinen9Jon;  of       fhe  dimensions  which  I  have  found  sufficient  for  large 
one  for  large      vorks  aro  as  follow  : 

The  bore  of  the  exhausting  cylinder  two  feet 
'    The  length  aix  feet,  so  as  to  afford  a  stroke  of  four  faet. 

The 
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The  pipes  wbicfa  oondiHlt  the  air  to  such  ao  eoguie  ought 
Hottote.lstt'thMi  fti;i.incih  bore* 

Tii«  llfst  Mto  of  workiog  is  fron  two  to  three  strokes  a 
«»iDOte|  but  if  required  to  go  much  faster  it  vili  be  proper 
^  adapt  .a  capacious  air. vessel  to  the  pipes  oear  the  oiaohioei 
^hioh  wiU  e^ajiae  the  carreot  prcsi^og  tiirough  theuu 

•Such  ap  apgiae  discharges  more  thao  two^iaudred  gallaos 
•of  air  in  a  wtnute;  aod  I  hare  found  that  a  stream  of  water 
a^PpUad  hjif  aa  ioch  and  a  half  bore  falliog  twelve  feet,  is  > 
aiiSciea^  to  keep  it  regularly  working. 

A  small  engiiie  to  pnmp  out  two  gallons  at  a  stroke,  Small  eogb^ 
which  wM(1d;be.8u(licieot  in  many  cases,  could  be  worked 
by  a  power  equal  to  raising  a  very  few  pounds  weight,  as 
the  w,hoIe  |B<M}hiae  may  pe  put  into  complete  equilibrium 
before  k  begins  to  work,  and  there  is  hardly  any  other^ 
friction  to  overcome  but  tha^  of  the  air  passing  through  the 
pipes. 

The  end  of  the  tunnel  of  the  Tavistock  Canal,  which  it  Ventilator «p. 
4vas  my  dibject  to  ventilate^  was  driven  into  the  hill  to  afuj^J^,^/*^ 
distance  of  near  three  hundred  yards,  from  any  opening  to  Tavistock 
the  surfa^.and  being  at  a  depth  of  one  hundred  and^^^^^ 
twenty  yards,   and  all  in  hard  schistus  rock,  air-shafts 
would  have  bcea  attended  with  an  enormous  expense;  so 
that  the  tunnel  being  a  long  one,  it  was  most  desirable  to 
sink  as  few  as  possible,   and  of  course  at  considerable 
distances  from  each  other.     Thus  a  ventiJatiug  machine  was 
requir.ed,  which  should  act  with  sufficient  force  through  a 
length  of  near  half  a  mile,  and  on  the  side  of  the  hill  where 
it  first  became  necessary  to  apply  it,  no  larger  stream  of 
water  to  give  it  motion  could  be  relied  on,  than  such  a  one 
as  I  have  mentioned  after,  the  description  of  the  engines; 
and  even  that  flowed  at  a  distance  from  the  shaft  where  tha 
engine  was  to  be  fixed,  which  made  a  considerable  length  of 
connexion  rods  necessary. 

Within  a  very  short  time  after  the  engine  began  to  work,  lu  aetioa.  • 
tliefuperiprUy  of  its  action  oTcr  those  formerly  employed 
was  abnodantly  evident.  The  whole  extent  of  the  tunnel, 
which  had  been  uninterruptedly  clouded  with,  smoke  for 
fone  moaths  before,  and  which  the  air  that  was  forced  in 
im»r  cenU  ii^ij'^  ovt|  novv  bi^pw^  speedily  sp  clear^  that  the 

day 
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4af  light  and  eren  objects  at  ifi  moijlli  were  distinctly  Ken 
from  i»  rnrthisi  end.  Aft<-r  blouin^  up  the  rock,  (lit 
mFnrrs  conld  Intdrttl^  return  lo  tlie  place  where  ttiej  wore 
rmploy^,  unimjiDHi-it  by  Ihr  smoke,  at  whirh  tioapptrflraacB 
wodI<)  remaift  undcreroiind  in  a  (cry  few  miniilcs,  »hileft 
might  be  »e«n  to  be  dischargi-d  in  gusls  from  rhe  ralrc  at  Ihfa 
top  of  the  thafl.  Ttic  conxtant  current  into  tho  pipe  at  the 
»»me  lime  »ffcclua!ly  prevented  the  Bccilmiitaifoa  of  ait 
Unfit  fur  respiration.  The  inHux  of  air^  froitt  |K»  level  ial4 
the  month  of  the  pipe,  msbei  with  such  force  u  imtmatif 
lo  ex(ingHi«)i  the  flame  of  a  large  candle;  and  any  aubstance 
applied,  «o  M  to  stop  the  oriGcc,  is  held  light  hy  the  out- 
ward pressorc. 

It  is  now  more  thnn  two  jears  since  the  machine  was 
PTCctrd,  and  It  has  been  imintcrruptrdly  at  work  cTef  sincc^ 
and  wilhoul  repair.  The  length  of  the  tnrrocl  has  been 
nearly  doubli'd,  and  Ihe  pipes  of  course  in  the  same  profa 
portion,  and  nu  want  of  ventilation  is  yel  perceptible. 

Two  simitar  engine!  have  bueii  lincti  cotlslrncled  for  othef 
parts  of  the  tame  tiinnel,  and  have  in.  en-ry  respect  an^ 
swrred  the  pirrpnsc  for  whirh  ihry  were  dyslgned. 

The  original  one  is  worked  by  (he  small  stream  Of  watcf 
beforc-mentioncd,  by  means  of  a  light  oTershut-wheet  twclrc 
feet  in  diameter,  and  about  six  inches  in  breast. — The  (wO 
otherjarc  allacticd  to  (he  great  oTcrshot. wheel,  which  pumps 
the  water  from  the  shafts  which  arc  sinking;  u]n)n  the  line, 
and  as  their  friction  is  comparatiTcly  nothing,  this  may  be 
done  in  any  c.ise,  with  so  little  waste  of  power  for  this  pnri 
pose  as  not  to  be  an  object  of  consideration,  ercn  if  the 
power  be  derived  from  more  expensive  means, 
ta  ipplitation  The  siie  of  Ihe  exhauster  may  alu-ays  be  jiroporlioflcd  to 
0  lanouspur-  yj^^  demand  for  air,  and  by  a  due  consideration  of  this  ciri 
cumstance,  this  engine  may  be  effectually  adapted  not  only 
to  mines  and  collieries,  but  alsu  to  manu factories,  work- 
bonses,  hospitals,  prisons,  ships,  and  so  on, 

Thns,  if  it  were  required  lo  ventilate  a  shaft  of  a  mine, 
or  a  single  level,  which  is  most  frequently  the  case,  where 
three  men  arc  at  work  at  one  time,  and  we  allow  that  those 
three  men  vitiate  each  twenty-seven  cubic  inches  and  a  half 
of  «ir  per  minale,  (as  detemincd  by  the  experiments  of 
Messrs: 
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Messrs.  A!leB  and  Pepys);  and  allowing  farther,  (hat  (heir 
candles  Titiate  as  much  a^  the  men,  there  vriti  bo  six  (tmei 
twenlf.scTcn  cubic  ioches  and  a  half  of  air  to  be  drawn  out 
in  aminulc,  equal  to  one  hundred  and  siil^-fiTc. 

Now  a  cylinder  fire  inches  in  iliameter,  working  wllh  it 
■trukcof  ninctnches,  will  effect  this  by  one  stroke  h)  a  mi- 
nute, though  it  would  certainly  be  advisable  to  malte  it 
larger. 

Not  being  practically  acquatutcil  wllh  collieries,  or  mlncilK  sppli" 
that  suffer  from  peculiar  gasses  that  are  produced  in  thcm,"'^''  "^™ 
I  cannot  slate,  from  actual  experimiinl,  what  effect  (his  ma- 
chine might  haTe  in  relieving  them;    but  it  must  appear^ 
1  coDceivc,  cvMent  lo  cvCiy  person  at  all  acquaioled  with 
tho  fiTsl  principles  of  pneumatics,  that  it  must  do  all  that 
can  be  wished;  as  i(  is  obvious,  that  such  a  machine  must  ifl 
a  given  (iuic  pump  out  the  whole  volume  of  air  contained  in 
a  given  space,  and  thus  change  an  impure  atmosphere  for  a. 
better  one.     And  in  construeling  the  machine  it  is  only 
nceeisary  to  eslimate  the  volume  of  gai  prodnced  in  a  certain 
time,  or  the  capacity  of  the  whole  space  to  be  Tentilaled. 
It  is  easy  to  judge  how  much  more  this  must  do  for  suchar 
cases  as  these,  than  such  echemcs  as  have  lately  been  pro.  ' 
posed  of  excilin;  jeti  of  water,  or  slacking;  lime,  both  of 
which  projects,  likewise,  must  fail  when  applied;  as oneof 
Ihem  has,  I  briicre,  been  proposed  to  be  to  the  case  of  hi- 
drogen  gas.     But  with  such  a  machine  as  this,  if  the  dreadful 
effects  of  explosions  of  this  air  are  to  be  counteracted,  it 
may  be  done  by  one  of  sufficient  siEo  lo  draw  off  this  air 
as  fast  as  it  is  generated ;  ami  by  carrying  Ihc  pipes  intil  the 
devaicd  parts  of  the  mine,  where  from  its  lightness  it  wonlJ 
collect.     If,  on  the  olher  hand,  it  is  desired  lo  froe  any  suti.  orchuke-<hnip.- 
tornkneous  work  from  the  carbonic  acid  j^s,    it  may  as* 
«ertkilily  bedonc  by  suffering  the  p(|1e  to  (cf  minatc  in  Iho 
tftWCT  parts,  whither  this  air  would  be  directed  by  its  gravity. 
V  Tn  workhouses,  hospitals,  mauu(actoric4,&e.,  It  is  always  to  woiVhou««, 
HK}'  to   calcutalc   the  qnantily  of   air  contaiD'cd  in   any  ^^([^^jg,^'^  l_^ 
room,  or  number  of  rooms,  and  easy  lu  eSliniati  how  often'  ^^^H 

it  is  desirable  to  change  this  In  a  certain  number  6f  hours,  ^^^H 

And  to  adjust  the  size  and  velocity  of  the  engine  accordingly.  ^^^H 

f-e  this  change  of  foul  air  for  pure  is  to  toll"  place  in  ^^^^| 

.L.  XXlX.-ScrrM:MENT.  Z  tba  ^H 


^■Mtilatiom  or  mixes  or  iioepitui.  ^H 

ht,  means  for  irorking  ihc  macliioe  ma;  be  protidrd 
uy  pumping  lip  a  quaatjtj'  of  water  intu  a  roserroir  of  suffi. 
cient  height  to  admit  of  its  flowing  out  daring  the  night  in 
a  snia.Il  stream,  with  aufficlcnt  fall,  so  as  to  give  motion  to 
tf'  ;ine;  or  by  winding  up  a  weight  of  gufficieol  size; 

o  nany  other  means,  which  are  eusily  devised. 

or  instance,  a  room  in  which  fifty  persons  slept  was 
y  feet  long,  twenty  wide,  and  ten  high,  it  would  con.  < 
16000  cubic  feet  of  air;  and  if  this  was  to  be  rcmored 
iwicc  in  eight  hours,  it  would  require  a  cylinder  of  thirty 
inches  diamett-T,  working  with  a  four-foot  stroke  four  times 
in  a  ralnufe,  to  do  it;  or  nearly  that.     Such  a  cylinder 
could  be  worked  by  the  descent  of  ten  galluos  of  water  tea  i 
feet  in  a  minute;  or,  for  the  whole  time,  by  eighty  hogs*  ' 
beads  falling  the  same  height. 

Bat  this  is  a  vast  deal  more  than  could  be  required,  as  Ibe 
fifty  i>eoplc  would,  in  eight  hours,  only  vifiate  three  thousand 
gallons  of  air,  which  could  be  removed  by  one  hundred 
and  fifty  strokes  of  a  cylinder,  twelve  inches  diameter,  nilh 
s  faur-fect  stroke,  which  would  not  require  an  eipcnditure 
of  more  than  one  thousand  Ave  hundred  gallons  uf  water 
properly  applied,  or  about  twenty-cJght  hogsheads. 

JOHN  TAYLOR. 
Holirell,  near  Tavistock, 
Feb.?,  1810. 

Certiucate. 
An  extract  from  the  Report  of  the  Committ«e  of  Manage- 
ment of  theTaristock  Caual^  to  the  General  Meeting  of 
Proprietors,  held  in  August  1808,  stating,  that  great  im- 
pediments had  arisen  from  the  want  of  good  air  in  the  tun. 
nel  when  distant  from  a  shaft,  then  adds—"  For  the  purpose 
of  rendering  the  ventilation  in  the  tunnel  completely  good, 
and  of  doing  i(  in  a  manner  that  may  be  applied  to  very 
considerable  lengths  in  driving,  the  engineer  has  erected 
machines,  acting  upon  the  simplest  principle,  and  ivithout 
friction,  which  exhaust  from  the  very  place  in  which  the 
■SCO  are' working  a  continued  volume  of  vitiated  air;  the 
place  of  which,  of  course,  is  as  constantly  supplied  with  ' 
fresh  air,  by  the  pressure  of  the  atmosphere,  aad  thus  all 
difficnlty  on  this  bea^  completely  ceases." 

'  y.On 
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V. 

On  ike  Processes  employed  to  cause  Writing  to  disappear 
from  Paper^  to  detect  the  Writing  that  has  been  substi-* 
tutedj  and^io  revive  that  which  has  been  made  to  disap* 
pear;  Improvement  of  common  Ink;  a  Notice  of  a  new 
Inky  that  resists  the  Action  of  chemical  Agents:  by  B. 
H.  Tarry,  M.  D.  ♦. 

VV  RITING  is  remoTed  eitlier  bjr  scraping  with  a  knife,  Indications  of 

or  by  means  of  acids.     When  writing  has  been  scratched  ^^^^^^j^J^JJ^ 

out,  comoionlj  poance,  or  size,  is*  applied  to  the  paper,  out« 

that  the  ink  afterward  used  may  not  run.     If  pounce  have 

been  employed,  the  strokes  of  the  same  pen  will  appear 

more  slender,  if  s|ze  more  full,  than  on  other  parts  of  the 

paper.     Immersion  in  warm  water  for  a  few  minutes  will 

dissoUe  and  wash  away  size:  alcohol  will  haTe  the  same 

effect  on  pounce.     After  the  paper  is  taken  out,  it  should 

be  dried  slowly;  at  first  in  the  shade,  till  three  parts  dry, 

and  afterward  between  the  leaTcs  of  a  book,  or  a  quire  of 

paper.     While  it  is  drying^ihc  ink  last  used  will  spread  and 

sink  into  the  paper  more  or  less.     Generally  indeed  close 

inspection  with  a  good  lens  will  show  where  any  writing  has    . 

been  scratched  out,  by  the  appearance  of  some  loose  or 

torn  filaments* 

If  the  means  employed  to  obliterate  writing  haTc  been  If  all  the  iron 
such  as  to  remoTe  the  whole  of  the  iron  from  the  paper,  j^J^^j^^^j^^ 
eTery  attempt  to  restore  the  writing  must  be  Tain.     If  some  writing  cannot 
ferruginous  compound  remain,  the  characters  may  be  re-  *^  ^^^^^ 
produced  in  their  original  form;  though  the  colour  will 
▼ary,  according  to  the  nature  of  the  compound  in  which 
the  iron  is  concealed,  and  of  the  reagent  employed. 

In  some  cases  the  gallic  acid  is  capable  of  recomposing  Sometimes  it 
the  writing, 'that  has  been  made  to  disappear  by  chcjjaical^j^^.^^**     ^ 
means;  but  its  attraction  for  the  oxide  of  iron  is  not  so 
strong  as  is  commonly  supposed.     The  red  or  brown  oxide 
•f  iron,  obtained  from  the  sulphate  or  nitrate  by  means  of  * 

•  Abridged  from  the  Ann.  de  Chim.  vol.  Ixxiv,  p.  153;  and 
from  the  report  made  to  the  Institute  by  BerthoUet,  Vauquelin, 
and  Deycux,  ib,  voL  butv,  p.  194. 

Z  2  dkiWti^ 
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alkaline  orbonates,  c«nnot  combine  wiih  the  gallic  acid  to 
fonn  ink,  tiniest  Ihe  carbonic  acid  hare  been  pipelled  froin 
tbe  oxide  of  iron  by  some  more  pole«(  artd.  It  »  tb« 
nme  with  mpect  fa  Ike  oxalic  acid,  and  acidalvut  asalals 
ef  polasli;  wlien  this  acid  or  this  aciifulou^  rait  hoi  iHicd 
tbe  avide  of  iron,  the  gallic  acid  cannot  destroy  the  com. 
btnitioti,  bfcause  it  ha5  an  inTerior  attraction  for  tbe  ou'de 
of  iron. 

If  the  writing  hare  been  deslroyed  by  nitric  or  oxioin. 
rtalic  acid,  the  galUe  acid  hi  tincture,  infunon,  or  decactjoa 
of  gatis  will  rCTiTB  it. 

Liquid  pruisiate  of  lime  or  polaih  h  s  good  re> 
agent,  to  detect  the  prraence  of  iron.  If  the  ink  hare 
disappeared  in  consequence  of  the  decomposition  of  gallic 
arid,  as  when  oximnriatic  add  has  been  employed,  either 
of  these  will  render  it  legible,  causing  it  (o  appear  of  I 
fight  greenish  W'le  while  wet.  If  oXallc  acid  haTe  been 
rmptoycd  to  obliterate  the  writing,  the  prusriatcs  will  re- 
ctors it  of  a  reddish  broirn  colour.  If  nitric  or  snlphuric 
acid  bare  been  employed,  (he  prnsslate  of  fimc  will  show 
this  by  Gtainiog  the  paper  blue,  but  it  cannot  reproduce  the 
writing. 
I  II id rogu retted  sulphurcts  of  the  alkalis,  or  of  the  al- 
kaline earth*,  are  very  prompt  and  powerful  tests  of  fer- 
ruginous salts.  The  alkali,  or  earth,  combines  with  the 
acid  ;  and  the  snlphiiretted  hidrogen  with  (he  oxide  of  iron, 
forming  an  hidrogiirelted  ^lulphuret  of  iron.  Iron  in  the 
state  of  red  oxide  is  partly  disosidaled  by  the  hidrogen, 
water  ii  formed,  and  (he  iron  passes  to  the  state  of  black 
oside.  This  is  the  case  with  writing  turned  rtjsiy:  these 
reagent!  immediately  change  it  to  a  green  black,  mnch 
deeper  than  gallic  acid  >vould  gire.  A  solution  of  sulphate 
of  iron  mixed  with  an  hidroguretted  sulpburet  produces  a 
very  deep  green  black  ink. 

The  same  atlracficns  arc  exerted  when  the  hidroguretted 
tests  are  applied  where  ivridng  has  been  obliterated  by  the 
oxalic  acidulc  or  the  o\imuriatic  or  nitric  acid.  If  the 
oiahc  acidulc  were  employed,  the  characters  will  reappear 
of  a  green  black  or  b^o^vn  red.  If  the  oximurialic  acid^ 
of  a  green  black  or  pslc  rust  colour.  The  less  the  revired 
writing  approaches  a  b!ack,  the  more  the  iroa  was  oxided 
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iatVnetallicsiKdeconipoMd,  or  tbelcsilbe  itoa  wn  dtt- 
ozidcd  by  hidrugen.  The  writing  on  which  ailiicvnd  bu  IndKaiiim 
acied  strongly  cannot  be  icprodactil :  but  on  P^^uig  ■■^ic^atedbi 
phuretted  hldrogvn  over  the  paper  where  it  iras,  waiingadrf. 
I'lait  ot  ■  green  black  will  be  fonncd  on  the  rcmotett  pails 
lo  which  the  aolphuretted  hitlrogcn  penelrat«i.  Thcsr  lines 
nay  be  produced  in  great  nun b«r,  and  la  different  dircc 
lions.  They  arc  owing  to  the  sitlphurcKcd  hitlrogcn  cmd- 
blning  with  the  oxide  of  the  ferruginous  nitrate.  If  the  un- 
dulating linos,  or  the  letters  thut  hare  been  restored,  iboutd 
disappear,  tbey  may  be  reproduced  by  dipping  the  paper  into 
cold  water.  Beside  (he  traces  of  writing,  and  Ibc  midalat. 
ing  lines  jost  meniioneil,  the  paper  takes  a  yellow  rtrfonr 
whea  it  is  not  impregDaled  with  an  acid,  and  s  green  more 
ot  less  doep  when  it  is.  The  grecit  coionr  will  be  dcepei^ 
in  propoi'lion  as  the  acid  wasstrongier,  or  inlargtrrquaDlitj. 
In  all  cafes  the  paper  retains  the  colour  of  fresh  bstteraftgr 
it  it  dry.  The  hidrogurclted  sutphurets  ihoold  be  diluted 
wilh  ht\{  or  two  thirds  their  quantity  of  water  before  tbey 
are  need,  as  in  their  ordinary  slate  they  are  too  strong. 

From  what  has  been  said,  we  may  hope  to  restore  writ. Mnlioaiif 
lag,  thai  has  been  obliterated  by  any  a^ent  ciccpt  the  nitric  """"e  ^ 
eeid:  and  if  this  have  been  employed  only  in  small  qnantiiy, 
«ilhont  ihe  Rssislanre  of  any  other  acid,  and  its  action  lias 
not  been  loo  long  continued,  on  holding  the  paper  to  Ihe 
Are  ihe  writing  will  reajipcar  of  a  rnsl  colour. 

With  n-^rd  to  the  impru*ecnent  of  ink,  little  progress  inipruicmp! 
hat  been  made  since  Ihe  time  of  Lewis.  Inks  madi.'  by  in.  "  '"  ' 
fusion,  and  with  green  sulphate  of  iron,  are  of  a  Pruisiaa 
blue  colour,  light,  pale  wheit  written  with,  bvt  growing 
Mack  as  they  dry  on  Ibc  paper.  Those  made  by  tlei-ACiioa 
are  blacker,  thicker,  and  fuiin  a  more  cuptuaa  setiimoot, 
which  is  of  a  dirty  Prussian  blao  colour.  Decoction  eau 
tracts  from  gal b  nil  the  soluble  parti;  infusion  takes  np 
<biefly  ^  gollie  acid,  and  mucilage,  wiih  a  little  fstnMt 
and  tannin.  In  the  decoction  the  iranaf  the  green  inlpha^ 
beeomM  mor»  oxided,  an<I  Ihe  ettract  and  tauni>  actjeire 
eaigen,  by  absarption  fr<Kn  (ha  atmospbcni ;  and  tha  iron 

a  higher  state  of  oxid^lien,  and  Ihe  uxli^i^id  exU*' 


I 


fdu«a  a  doeper  black,  wltk  Ih*  gaUk  aad'and  Hnnia'-  ^^^ 
u 
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iDre  abundant  sediment  U  owing  to  a  larger  quantity 
ot  extract  and  (annate  of  iroa.  In  inks  made  by  infusion, 
the  oxide  of  iron,  extract,  and  (annin,  increase  their  oxi. 
genation  very  litlle,  till  Ihe^  come  to  dry  on  paper.  Nitric 
acid  immediately  obliterates  writing  wilh  ink  made  by  in. 
fusion,  but  that  which  has  been  made  by  decoction  rL-si'ts 
its  action  much  longer,  on  account  of  the  larger  quantity  of 
extract  in  it. 
lon  oritc-  In  proportion  as  the  infuiioa  or  decocltoo  of  galls  growt 
dbe  kepi  "'''i  ''*  surface  is  cotered  with  mother,  which  is  the  muci. 
Ume.  laginous  principle  separated.  This  mother  ceases  to  form 
in  aboat  a  year,  durint;  which  the  pellicle  produced  on  (he 
(urfaco  should  ha  remoTcd  three  or  four  times.  The  in- 
fusion or  decoction  of  galls  grows  brown  as  it  becomes  oxi. 
genizud,  takes  an  amber  colour,  and  emits  a  ple^uing  smell ; 
xnd,  when  combined  with  green  sulphate  of  iron,  no  longer 
produces  a  Prussian  blue,  but  a  green  black.  The  amber 
colour  of  this  infusion  or  decoction  is  owing  to  the  oxjge. 
nixed  extract  and  tannin.  The  green  colour  of  the  ink 
arises  from  the  mixture  of  the  black  of  the  gailalc  of  irou 
«ith  the  fawB  colour  of  the  oiigenized  tannin,  which  in 
(his  state  can  no  lorvECr  combine  with  the  oxide  of  iron.  If 
the  tannin  be  separated  from  the  infusion  or  decoction  by 
means  of  an  alkali,  the  green  or  red  sulphate  of  iron  formi 
with  it  a  very  black  and  purer  ink  ;  and  the  alkali  in  the 
Eoluiion  facilitates  the  union  of  the  oxide  of  iron  with  (ho 
gallic  acid,  by  combining  with  the  sulphuric  acid  of  the  suU 
pbate.  The  oxigcniied  citract  concurs  iti  rendering  thctuk 
blacker,  as  does  the  ojtide  of  iron  more  highly  oxided. 
onpre-  Infusion  of  galls  is  preferable  to  the  decoction,   as  it  dis. 

solres  the  principle,  that  is  essential  to  the  composition, 
and  Tery  little  of  those  that  arc  foreign  to  it.  Logwood 
browns  the  ink,  and  loads  it  with  its  colour ;  it  is  better 
therefore,  to  use  in  its  stead  a  small  qnantity  of  galls  in  ad. 
(lition  to  that  directed  by  Lewis.  The  fQlluvring  is  the  com* 
position  ofagoodink. 
M  far  Infuse  in  one  litre  [a  wine  quart]  of  rain  or  river  water 

'^-  I'ib  gram.  [4oz.  troy]  of  bruised  galls,  letting  them  sianU 

in  the  sun  fonr  hours  in  summer,    or  six  hours  in  winter. 
TbUinfueion.inay  be  Ufe<l,tnuDe(liat.e]y  after  straiuiog;  but 

it 
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k  is  better  to  let  it  stand  four  or  six  months,  remoTing  the 
mother  that  forms  on  the  top  nov  and  then,  and  finally  se. 
paratiag  bj  filtration  both  thb  and  the  tannin  that  has  fallen 
Xo  the  bottom.  In  this  dissolre  32  gr.  [a  trojr  ounce]  of 
powdered  gnm  arabic ;  then  add  the  same  weight  of  finely 
powdered  sulphate  of  iron,  snperoxigenized  by  calcining  it 
till  it  grows  reddish ;  and  continue  shaking  the  mixture  till 
this  is  completely  dissolved*  The  ink  thus  made  is  fine, 
Ught,  and  of  a  purple  tinge,  but  black  when  dried  on  the  pa- 
per. It  is  nearly,  if  not  precisely,  the  composition  of  Guyot's 
ink. 

Dr.  Tarry  next  proceeds  to  his  indelible  ink,  the  compo-  Indelible  Ink.' 
sition  of  which  howerer  he  does  not  disclose.     He  says 
only,  that  it  contains  neither  galls,  nor  logwood,  nor  bra- 
iril,  nor  gum,  nor  any  preparation  of  iron ;  that  It  is  en.  , 

'tirely  Tcgetable;  and  that  it  resists  theT  action  oi  the  most 
powerful  acids,  of  alkaline  solutions  in  their  most  concen- 
trated state,  and  of  all  solvents.  He  sells  it  in  a  solid  form ; 
and  for  use  it  is  to  be  mixed  accurately  in  a  mortar  with  ^ 

eight  parts  of  water,  and  then  put  into  a  bottle  left  at  least 
one  third  empty,  for  the  purpose  of  shaking  it,  which  is  to 
be  done  erery  six  or  eight  hours  for  a  couple  of  days.  It 
toon  soften  quills,  but  metallic  pens  are  well  adapted  io  it, 
at  it  contains  no  acid.  There  is  no  danger  from  putting  the 
pen' into  the  mouth,  as  it  contains  nothing  deleterious. 

Nitric  acid  has  very  little  action  on  this  ink.     Oximu- Action  of  acids 
riatic  acid  only  changes  it  to  the  colour  of  goose  dung.  ^^^^^^^ 
After  tt  has  been  acted  on  by  this  acid,  caustic  alkaline 
solutions  give  it  the  colour  of  carburet  of  iron.     The  letters 
howerer  still  remain  unchanged  in  form,  and  these  effects 
require  a  long  maceration  for  their  production. 

From  the  report  of  the  committee  it  appears,  that  the  Report  of  the 
ink  of  Dr.  Tarry  possesses  the  properties  he  ascribes  to  it;  con»™i^^c. 
but  they  add,    it   has  one  of   the  faults    common  to    all 
the  indelible  inks  proposed,  that  of  pretty  quickly  forming 
a  considerable  sediment,   which  deprires  the  supernatant    * 
iluid  of  its  properties,  so  that  it  requires  to  be  shaken  ti^r^ 
time  it  is  used. 
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■e  of  Smell  in  Fiihes  :  By  M.  G.  Dumerll*. 

WUrffi^w    Almost  all  the  fishes  hilhctW  obserTed  hate  nostrils  t. 

tiVrA  □oitcili.  Atleast  this  nainc  is  g\yen  tu  two  deep  holes,  which  are  ge^ 
Dcrally  found  in  the  heads  of  these  animals  between  their 
eyei  and  iips.  Theje  cavities  ha»c  a  single  slender  orifice  ; 
and  witliin  (he;  are  lined  with  a  oiacous  membrane,  iiaviof 
numerous  folds.  The  drst  pair  of  nerves  from  the  braia 
enter  into  the  substance  of  this  membrane,  ramify  in   it, 

K0iip(|iMl  lo  be  and  there  terminate.     Analogy  therefore  seems  to  indicate, 

'mtr^""  °^  "'*'  ''"'  "***'"'*  *>'  ^'"'*  "'■^  particularly  intended  for  Iht 
organ   of  smell,    as   in  all  other  animals  HJlh    vertebrae 

bill  thiBqiici-  jVgjidst  this  opinion  hovuver,  adopted  by  all  naturaliilA 
and  phvsiologtsls,  I  haye  some  facts  and  TcHectinns  tffi 
olTer,  nhidi  perhaps  will  seem  more  cjnsistcnt  with  out 
kuowlcdgc  in  cumparative  anatomy  and  physiology. 

Tundimantal        I  propose  to  show,  that  the  organ  of  smell  does  not  and 

piDjiwitiuns.  cannot  exist  in  (he  mouths  of  fishes,  from  their  maaacr  af 
breathing:  that  the  organs,  hitherto  considered  as  adapted 
to  (he  sense  of  smetl   in  these  animals,   are  intended  for  thd 
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idf^rmluef  wheih^r  tlie  sensation  be  imparted  through  th« 
medium  o(  the  lingaal  branch  oX  the  fifth  pair,  that 
pf  thfi  glofsopharjrngeao,  or  that  of  the  great  hypoglossal 

It  19  true  the  majority  agree  in  eonsidering  the  liogoa} 'The  general 
liranch  of  the  inferior  maxillary  nerve  as  the  only  one  capa>  vn!"I^f'!,  hL^r^ 
ble  of  transmitting  th^sensation  of  t^ste ;  and  most  pf  them  ad*  of  ^hc  lower 
4ace  in  support  qf  theiropinionthe  obscrTation  of  Colombo,  nenre. 
II  ho  did  not  find  this  branch  in  9>  man  destitute  of  the  sense 
of  taste.  Soemmering,  howeyeri  questions  the  circumstances 
of  this  fact,  as  well  as  of  a  similar  one  cited  by  Rolfink. 

On  the  othejT  hand  some  physiologists,  at  the  head  of  Others  for  th« 
whom  is  the  great  Bperhaa?e,  ha?e  ascribed  the  gustatory  ^^J^^^^^^^ 
faculty  to  the  great  hypoglossal  nerve.  These  too  rest 
their  opinion  on  some  anatomical  observations,  particularly 
pn  a  case  iu  pathology  quoted  by  Hevermann,  where  the 
sense  of  taste  was  destroyed  on  the  extirpation  of  a  gland, 
with  which  the  nerves,  called  at  that  time  the  great  gusta- 
tory, or  ninth  pair,  were  removed. 

The  particular  subject  of  physiology  and  comparativii 
anatomy  before  us,  therefore,  may  throw  some  light  on  a 
question  not  yet  completely  resolved. 

Though  the  sense  of  taste  is  essentially  necessary  to  ani.  xhe  sense  of 
nials,  and  must  be  the  last  obliterated,  since  on  its  decisions  taste  necesurx' 
depend  their  preservation,  b/ instructing  them  in  the  nature 
of  the  substances  proper  for  their  food,  and  ih(x  selection  of 
them;  at  first  sight,  however,  it  would  appear,  that  fish ^^t fishes appa* 
are  destitute  of  it,  if  we  seek  for  this  organ  in  the  parts  ^f^^.^    "^^^" 
^hereit  is  commonly  seated. 

In  fact  the  inside  of  the  month  in  fishes  is  lined  with  a  ^  '^^  cannot  r»» 

•  •  • 

thick,  smooth,  and  polished  membrane;   of  a  very  close ^Jjjlh 
iexture,  resembling  that  of  the  skin ;  and  most  commonly  , 

•f .  the  same  colour  with  it.  Sometimes  this  membrane  i^ 
^qm.pJLetcly  detached  from  the  bones  of  the  palate,  or  re- 
tained merely  by  a  feif  vessels  ;  as  I  have  observed  in  th^ 
cod,  frogfisK,  buUhead,  ray,  and  shark :  and  I  have  never 
seen  in  it  papiUs,  or  salivary  glands. 

The  tongue  of  fiskea  is  Sfeldom  movable.  ^  A  bone  sup^,  or  tongue, 
ports  it  throughout  its  whole  length.     Its  point  can  neither 

Ipra  backward,  noc  tovard  the  sides*  In  general  the  lips, 
. '  palate. 
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fnngQC,  and  branchlastegous  rays  are  coTered  with 
y     liots,  or  Uminx  of  different  forms,  nliich  prevent 
in     lato  contact  of  substances  taken  into  tlic  mouth.     It 
>°  trac    a  the  muscles  of  the  hyoidcs  and  of  the  branchios. 
»   aj^s,  placed  at  the  tower  part  of  tlie  mooth,  »c  find 
Q  amiQcsIioos  of  the  nerTes  of  the  fifth  pair,  as  well  u 

i">     r  the  indeterminate  nerve,  which  evidently  has  the 
T  ,im      •  r  the  glofsopharyngean.     Vet  neither  1  nor  Mr. 

^  Cuti      roolJ  crer  meet  with  the  great  hypoglossal  nerre 

then  in  fish    ,  notwithstanding  our  most  attentive  searches,  when 

I  enj<     id  the  advantage  of  editing  his  lectures  on  compara. 
tive  anatomv  ---  us  fact  was  of  great  Importance 

to  the  sub  'sent  paper,  I  think  it  proper  to 

add,  that  1  <ed  myself  of  it  by  frvsh  ana- 

tomical rcsearcr 
Thftenation        It  is  easy  to  imagine,  tbat  the  water,  by  its  continual  en. 
*LdI*cd'""^  trance  into  the  month,  and  the  compression  it  there  under. 
goes,  as  often  as  the  fish  .exerts  on  it  the  action  of  degiuti. 
tion  necessary  to  forc^  it  through  the  gills,  must  exert  a 
friction  so  often  repeated,  as  to  deaden  all  the  sensibility  oC 
these  parts. 
•nil  the  organ        Now  since  the  integuments  of  the  inside  of  the  month  are 
(rf<iL«e<;jnii<«  coriaceous,    deslilute  of  salivary   glands,    and  frequently 
roughened  with  teeth  or  horny  point* ;  the  tongue  adherent, 
bony,  and  immovable ;  the  great  hypoglossal  nerve  want- 
ing; and  water  continually  exerting  a.  friction  on  it:  it  is 
*ery  probable,  that  the  organ  of  taste  cannot  exist  there. 
This  was  the  Rrst  point  I  proposed  to  examine. 
PmbaWy  it  »         As  the  organ  of  tasic  appears  not  to  reside  in  (he  moutlts 
mMineoihcr    ^f  jjshcs,  and  this  sense  is  indispensable  to  animals,  wcmust 
meet  with  it  elsewhere:  and  since  tastes  in  general  beara 
considerable  analogy  to  smells,  let  us  inquire  whether  the 
sense  of  sracll  be  not  to  a  certain  degree  converlcd  into  that 
of  taste.     But,  before  we  enter  on  this  investigation,  let 
us  examine  the  nature  of  these  two  sensations. 
Katureof  Natural    philosophers,   chemists,   and   subsequently  phy- 

""="'•  siologisis,  have  generally  attached  to  the  idea  of  smell,  that 

of  tbo  sensible  existence  of  corporeal  atoms  of  extreme  mi- 
nuteness.    Though  art  has  not  yel  been  able  to  imitate  an 
iustruDtcDt  so  perfect  as  thatmei  with  at  the  entrance  of  the 
respiratory 
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respiratory  organ  in  animals  that  live  in  the  air,  we  have 

some  means  of  proving  chemically  the  material  existenoe  of  Prooft'of  their 

those  smells,  the  nature  of  which  is  best  known.     Thus  the '^^®"*^*^^' 

exhalations  from  nitrous  gas,  volatile  oils,  and  ether,  for 

example,  may  be  destroyed  by  the  combinadon  of  some  of 

their  principles  with  oxigen ;  and  muriatic  acid  gas  renders 

sensible  to  the  eye  the  particles  of  ammonia,  which  cease 

to  be  odorate  the  moment  this  acid  combines  with  them  in 

the  open  air. 

The  most  perfect  animals,  those  that  possess  all  the  five  Senses  of  pep- 
senses,  are  so  organized  as  to  perceive  the  principal  modifi.  ^®^'  axumais. 
cations  of  the  bodies  surrounding  them.  They  have  sight, 
to  enjoy  the  effects  of  light;  feeling,  to  appreciate  the  soli- 
dity  of  palpable  objects ;  hearing,  to  distinguish  the  vibra* 
tions  of  elastic  bodies ;  taste,  to  discriminate  the  qualities 
of  bodi.es  capable  of  becoming  liquid ;  and  lastly  smell,  to 
collect  the  emanations  of  substances,  that  have  the  proper- 
ties  of  a  gas. 

Light  exerts  its  action  only  on  the  eye ;  not  on  the  tongue,  Each  sense  ha« 
nostrils,  ears,  or  skin.     It  is  the  same  with  most  smells,  ject  ^" 
which  do  not  act  on  the  sight,  taste,  hearing,  or  touch. 
Each  of  the  organs  of  sense  then  has  its  particular  function,  dependent  on 
fixed  and  determined  beforehand  by  the  arrangement  of  its'^^-^'^S^' 
apparatus:  for  the  sentient  principle  appears  to  be  identi-  as  the  sentient 
cal,  and  placed,  as  we  may  say,  on  the  watch  on  the  inside  l*"""P  «wone» 
of  each  instrument,  in  order  to  collect  and  transmit  the 
slightest  modifications  in  the  qualities  of  bodies. 

The  sensations  of  smell  and  taste  however,  are  most  ana-  Smell  and  tasta 
logons,  both  in  respect  to  the  mode  of  action  pn  our  bodies,  k/^j^oct'" 
and  to  the  apparent  end  at  least  for  which^naturc  seems  to 
have  given  us  organs  to  perceite  them.  The  odorate  and 
sapid  particles  are  conveyed  either  by  the  airs  that  serve  for 
respiration,  or  the  solid  and  liquid  aliment  that  must  enter 
the  stomach.  Stopped  on  their  passage  through  the  nostrils 
or  the  mouth,  these  particles  touch  the  nerves  distributed 
on  those  parts,  and  thus  give  notice  of  their  presence.  The 
nerves  immediately  excite  the  ideas  of  the  sensations  Hiey 
perceive,  and  excite  us  to  admit  or  reject  the  air  or  food, 
according  as  the  impression  produced  on  the  organ  isagrcea* 
hie  or  hott     The  sapid  and  pdorate  qualities  of  bodies  then 

arp 
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are  diKcrtminated  by  the  tongue,  when  tkey  trs  eoiiMafd 
ia  3  liquid  ;  and  by  the  pituitary  meaibranc,  wbeo  they  ara 
tuipcDded  in  a  gas, 
Snell  pMQliiT       From  Iheiio  genrral  cuDSid (-rations  or  tlie  nature  of  smelli 
toihctut^uf   and  tastes,  it  appears,  lliat  liqaids  cjnnut  inirinsicallj'  ponen  , 
imell,  ^iDce  this  quality  of  budies  is  inherent  io  (heii  ital«  of'  < 
udcuinot  be  gas,  Of  f  apour.     We  are  justified  theicrore  in  prettuniD^,  ' 
pprtriYed  m  a  ^^[  ^^  animal,  which  from  its  nature  must  be  immersed  im 
a  liquid  ail  its  liTe,  does  not  possess  a  icnse  of  which  i(  ca* 
make  no  me:  and  thia  is  the  case  with  cetaceous  animals, 
iishcs,  most  of  the  molluscic,  a  great  number  of  cruftaceoua 
auimali  and  uorms,  and  all  the  aoophytcs. 
Ourenai  tribe      In  n  former  paper  I   ha¥e  pointed  out  the  analogy  be. 
fi."rsiiiThdr     twecn  fishes  and  cetaceous  animals,  with  rcg<ird  to  them«. 
mode  uf  nspi- ciiaiiism  of  respiration*.     It  is  in  consequence  of  this  mode 
'  of  respir;)tion,  if  I  may  so  say,  and  of  their  necessary  abode 

in  water,  thai  tlie  organ  of  smell  appears  to  ha  annihilated 
in   these  animals;  fur  as  D.itiicI  ^tlajor  and  John  Hunter 
first  obserTed,  though  only  in  a,  few  species,  and  Curier 
has  since  shown  generally  and  more  at  large,  there  arc  na 
■^■'""""'     oMicloiy  atnvB,  and  no  ethmoidal  foramina.  In  tho  eelx. 
ci;ous  animals.      Tlie   pituitary  meinbranc,   Itiat  lines   their 
nostrils,  is  smoulh,    dry,    and   coriaceous:  it  appears  to 
have  become  insensible  from   the  constant  friction  on  it 
ocsasiuncd  by  the  rapid  and  violent  action  of  the  water, 
(hat  pervades  the  catity  of  the  nostrils.      It  appears  how- 
ever, that  the  organ  of  taste  here  supplies  the  place  of  that 
of  smell;   fur,   by  a  blight  modification   of  ihc  organs,   the 
Thee  nerve*     olfactory  nerves   of  fishes   may  have  another  use,   and  be 
tt^e^'firV     ^"l'"'-'''  '"  make  them  sensible  of  fastcs, 
Tliniigli  {i--iiea       From  Che  tdc^s  we  have  formed  of  the  nature  of  smelts,  it 
oiuioi  bmdl,    necessarily  follows,    that  fishes  cannot  receive  impressions 
similar  to  those  they  occasion  in  animals  that  breathe  air. 
therare>:enii-   Yet  we  know,  that  fishes  are  attracted  by  the  emanation;, 
blc  of  cniariii-   jj^^^  escape  from  several   substances   immersed  in  water,  as 
cuticis.  is  ilemonstrate'l   by  various   baits  employed   in   fishing;   the 

■alteil  roes  of  cod  and  mackarcl,  the  broiled  or  stinking 
fli!sh  of  certain  auiinals,  old  cheese,  and  many  other  thingt 
at  strong  smell. 

*  See  Journal,  vol,  xxviii,  p.  355, 

Aristotle 


Il 
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Arbtolk  wu  acquBbtcd  uiih  mott  of  thcac  Tact!,  and  e<re«  This  know 
I  »eciUs  them  at  large  io  fiis  Jlistorj-  of  Animals:  yet  he-'^'*"''^' 
riBys  poiifhely,  "liiJies  have  nn  diitinct  organ  of  smell,  for 
piUiere  b  but  one  orilkc  to   the  sprrturcs  they  haTc  in  the 
'^ceof  the  ODitrils."     Antt  clsewhvrc,  "  wc  see  in  them 
no  external  organ  of  hearing  or  imell,  not  evon  nn  aper- 
ture,"     Mr.  Schneider,    in    his    Syooniffle*    of    Arledi'i 
Fishes,  reproaches  Aristotle  with  entertaining  this  opiaiuD, 
»fier  having  so  well  Uocribed  the  olfactory  organ  and  nervea 
in  thc^e  animals.     It  is  ia  some  measure  therefore  n.  defence  ieIk 
of  Arijtotle'fi  opinion,  if  1  endearour  to  show,  that  CTCry  '^^""'  '^'^•^- 
emanation  in  «aler  mast  produce   on    the  nerves,    with 
>rliich  it  comes  into  eoalart,  a  sensKtion  analogaos  to  that 
of  taste. 

,     Since  there  arc  do  real  smcils  in  Avaler,  the  oshalaflans,  T 
that  escape  fiom  liodiei  immersed  in  it,  either  rise  lo  H'e*°'Jj"*'"''l'** 
■nface  ia  the  form  of  gas,  anil  consequently  do  not  re- 
main in  the  liquid;  or  they  are  suspended  in  it  or  combined 
Avith  it,  and  they  participate  in  all  the  properties  of  liquids^ 
If  bowerer  the  qiialilics  of  these  particles,  thus  dissolved, 
be  perceptible,  they  necessarily  come  under  tbe  same  cir* 
-cuaisla.DCL'1  as  iapid  bodies;  and  therefore  il  would  be  use- 
i  for  fishesi,  which  lire  habitually  in  water,  to  bo  en. 
«ed  with  the  org;an  of  Mnell. 
.  To  prote  the  accurai'y  of  Ihrf  reasoning,  it  Is  necessary  Utr  afthma- 
inresligale  the  use  of  tlic  nertoiis  ap|j;iralos,  nhieh  has '""'"''I''*"'"' 
thnto  been  inppoaed  to  be  intended  for  the  perception  of  mirnrinl  I61 
luUii  kad   to   (his   I   t'.taW  proceed,  treating  it  more  ini.""^"B-  , 

'fcatcly  than  in  the  bei^innini;  of  this  paper. 

The  earilies  termed  naial  arc  always  situate  before  theThe  nuitca- 
■yes,  in  tbe  space  between  the  nasal  bones  and  Ih.ise  of  the  ^''!fV'^ 
npper  lip.  Somotimcs  they  are  in  the  substance  of  fli« 
botwf  of  the  nose  themselves,  or  bclircon  these  and  the 
fietta  which  Artcdi  has  calkd  hypophihalmic.  The  he. 
teroEome  (ishes,  as  the  plcuroucctcs,  tlie  ntvty  animals  witli 
TerOebrs  th^t  are  not  G^mntutrical,  arc  the  only|Onc9  that 
bmrc  both  nostril)  on  one  side  of  the  body,  in  some  on  tho 
ii([ht,  in  others  on  the  Icfi,  and  unf  qoal.     Lastly,  though  i 

rit  of  tbose  5]iccie»  have  these  ca»il(?9  on  the  top  of  ^tho  ^^J 

i^.  )•  tht  faraiioad  i  thoy  are  found  beucalb,  and  most  ^^^| 

rreqnenlly  ^H 

^... ^ m 
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DStomcB,  Bs  tlic  ray,  the  sliark,  &c. 

Id  all  Sihcs  these  cavities  present  a  kind  of  sinus,  or 
cul-de-sac  wttb  a  narrow  opening :  most  cammonly  diTiilod 
info  (wo  portions,  somelimes  into  three.,  as  in  tlie  eel,  by 
B  locniliranouE  septum,  Tariously  convoluled,  which  icthyo- 
logists  haTc  freqiicDlly  Doticed  as  characteristic  of  species. 

Wo  know  from  the  obserTationa  of  Monro,  (hat  these 
Talves  or  curtains  may  bo  moTcd  according  (o  th<i  will  of 
the  animal ;  and  that  under  certain  cl  reams  tan  ccs  the  orifice 
may  be  nearly  covered  by  the  septum.  It  h  easy  to  ob- 
serve this  iu  live  fishes,  as  I  have  seen  in  the  goldfish  and 
btickleback.  It  is  then  apparent,  that  the  motion  of  the 
septum  seeins  to  be  the  consequence  of  the  protrantion  of 
the  lips ;'  since  at  each  inspiration  the  cavity  opens  and  di- 
lates, while  it  contracts  and  is  covered  as  often  as  the 
mouth  is  closed:  whence  it  seems  to  follow,  that  at  every 
inspiration  the  fish  causes  a  small  quantity  of  water  to  enter 
on  each  side,  which  it  may  be  said  ibua  to  analyse. 

Each  of  these  perforafioDS  cihibits  within  a  cavity,  very 
spacious  in  proporlion  to  ifs  orifice;  and  on  (his  h  spread 
-the  sentient  membrane  covered  with  mucns,  in  the  snbslancB 
of  which  is  eiipcndcd  the  whole  of  the  first  pair  of  cerebral 
nerves,  and  one  or  more  large  branches  of  the  fifth  pair, 
according  to  the  observalion  of  Collins  quoted  and  cor- 
rected by  Cu»ier. 
I  Nor  must  I  forget  to  remark,  as  a  circumstance  particu- 
larly deserving  notice,  that  these  pretended  nasal  caviliei 
f  arc  always  separated  from  the  canal  of  respiration;  and 
that  it  is  only  in  (he  rays,  and  some  neighbouring  genera, 
which  have  spiracles,  that  they  are  observed  almost  in  the- 
mouth.  In  fact  it  is  tu  be  presumed,  that  the  liquid,  in 
traversing  them,  would  have  deadened  the  sensibility  of 
(heir  snrfaee  by  the  rapidity  of  its  motion,  and  the  friction 
of  its  particles. 

Now  are  these  peculiarilies  of  siruclure,  which  I  have 

["  mentioned,  of  such  a  kind  as  to  lead  us  to  abandon  our 

first  opinion,  deduced  from  the  knowledge  of  physics,  that 

smells  cannot  be  perceived  in  water?  or  is  not  this  supposed 

organ  of  smell  ia  fishes  better  adapted  to  cicile  in  them  the 

scnsatioB 
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sensation  of  testes?   These  questions  I  shal]  proceed  to 
examine. 

Tastes  and  smdls  are  nearly  of  the  same  nature:  both  Tastes  and 
sensations  are  produced  by  the  physical  and  chemical  qu*li."^^  analo* 
ties  of  bodies.     We  know,  in  fact,  that  rery  minute  par* 
tides  are  continually  separating  from  certain  substances^ 
which,  without  being  decomposed,  come  to  act  immediately  ^ 
upon  animals  at  that  point  of  their  surface  alope,  wkero 
they  can  manifest  their   presence.     This  phcnomeuoo;  ii 
effected  by  the  interyention  of  a  fluid  medium,  and  a  sort 
of  contact*. 

All  the  conditions  necessary  for^the  impression  or  sensa.  The  organs  in- 
tion  of  taste  are  united  therefore  in  the  organ  under  exa.  e^l^^^!^ 
mioation,  and  the  nature  of  the  substances  that  may  pro- to  the  sense  of 
duceit«     First,  the  organ  is  placed  secure  iaacaTity:  it^^^^ 
opens  and  shuts  at  the  will  of  the  animal,  it  admits  or  re« 
jects  emanations  at  pleasure.     Secondly,  the  sentient  sur« 
face  recdres'  numerous  and  bulky  nenres  from  the  fifth  pair ; 
It  is  soft,  mobt,  and  mucous ;  and  it  presents  a  great  sttr«      "" 
face  in  a  large  space.     Thirdly,  it  appears  in  a  certain  de- 
gree to  supply  the  place  of  the  organ  of  taste,   which 
cannot  exbt  in  the  mouth  of  flshes  from  the  rery  mechanism 
of  their  respiration. 

It  seems  io  follow  then  from  all  these  circumstances,  that  General 
the  organ  of  taste  in  fishes  does  not  reside  in  the  mouth:  ^*^^^^'°'' 
that  the  sensation  of  taste  is  probably  imparted  to  them  by 
the    apparatus,    which  has  hitherto   been    considered    as 
adapted  to  perceire  the  emanations  of  odorate  bodies :  and 
lastly,  that  no  real  smell  can  be  perceircd  in  water. 

*  I  have  already  had  occasion  to  enlarge  on  these  general  ideas 
i;i  a  paper  on  the  organ  of  smell  in  insects,  which  I  published  ten 
years  ago,  and  which  may  be  found  in  the  second  volume  of  the 
Magazin  Encyclop^diquef^  p.  435. 
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On  Hie  Alum  Miaen  of  Aabin  in  the  Department  of  the 
Avei/roHi  bif  Mr.  L.  Cobsieii,  Engineer  in  chief,  Sfe.  *  ■ 

Alnm  mines       •*■  HR  alum  mines  of  ihc  country  of  Aiihtn   differ  from 
•f  Aubuu  (i^^jg   ^f   ,!,„  j^n,p   nature  worlteti   in   other  places:    their 

MiMcnce  is  whoKy  conliagent.  The  pcriuds  of  their  for- 
mation are  known,  and  arc  Tery  recent.  They  occupy  no 
Considerable  sjwee  of  gruiuid,  and  ciinnot  extend  mucit' 
farther.  Lastly  llit'ir  duraiiun  niuit  be  very  limited, 
fi«tt)  dwT-pftt  whether  thry  be  worked  or  not.  TIil'sc  minta  are  nothing 
^2^^^  botcoalpiw,  that  hare  taken  fire  within  a  csrtain  distanc* 

of  time,  and  in  which  (he  fire  is  still  daily  exercising  it^  ra-^ 
Tagts.  There  are  four  of  Ihctn ;  those  of  La5sale,  Fon.' 
laines,  Bu<<giif,  and  Bonrlhoncs.  To  give  an  idea  of  their 
situation,  thai  of  the  coal  in  the  roontry  must  bo  known. 
Docripiioaof  Tile  territnry  of  Aubin  is  ver'y  hilly,  and  intersected  by* 
ihrcitti  ddep  narrow  itassts.     The  part  to  fhe  north-east  of  th# 

towtf  Consists  entirely  of  coal  conntry,  aaj  is  the  learf 
rfctated,  being  nearly  in  (he  form  of  an  elliptic  basin,  (ha 
great  asts  of  uiiich  i^  north  ,Tnd  sonlh,  and  iho  surface  of 
which  exceeds  a  square  injriamttto  [-ilGTu  acrL's].  Thij 
Space  is  skirted  and  iiverlopi^cd  on  all  sii!e$  by  (he  primiiire 
soil;  and  Is  occitpitd  by  a  pri'fty  cimsiLlcrable  nuuibor  of 
oblong  hills,  int?rsocted  in  cn-ry  diux-lion,  and  crondod 
together.  The  highest,  for  llieyare  unequal  in  this  rcspecti 
are  two  or  three  luindrcd  metres  ^iliovc  the  Talleys. 
Itj  simctuic.  The  arratigrncnt  of  the  strata  Ihroughont  (ho  basin  et-- 
hibits  nothing  cnnslant,  or  emitiinied.  ludi'peudent  of  the 
interruptions  occasioned  by  the  narroiv  passes  and  ralleys, 
the  direction,  inclina'.iun,  and  order  of  the  strata  Tary 
from  one  hill  to  a:iolhcr;  io  tliat  to  depict  the  present 
stale  of  the  soil,  it  h  siilUeient  to  sav,  that  it  appears  to  be 
the  result  of  a  rnnip?<;Ie  disruption.  We  can  merely  per. 
Ci'ivc,  that  the  direction-,  more  frenncntly  approach  the  me. 
vidian  than  any  othLT  line,  and  tliat  the  prolongation  of  thn 

•Abrid!;r-d   from  t!..-  .loiirnal   .h-=   Mliu';,    vol,   wvi,   p.  401. 
From  thcReporiiJwO'' tolli.:  uuuutUol"  .Mine-  ia  lti07. 
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strata  is  almost  always  in  (he  longitudinal  direction  of  th% 
hills.  As  to  their  dip  the  strata  are  generally  set  on  edge: 
they  hang  in  all  directions,  and  aterery  possible  angle  from 
perpendicnlar  to  horizontal :  the  strata  of  two  neighbonriog 
hi/Is  are  seldom  seen  to-  incline  the  same  way;  and,  wheii 
this  docs  oecur,  it  is  at  different  angles.  The  hills  nearest 
together  offer  striking  Varieties,  and  frequently  singular  for 
the  nature,  order,,  and  thickness, of  the  strata.  It  is  eTen 
in  Tain  to  seek  for  some  similarity  of  structure  in  certaia 
places,  where  the  strata  that  skirt  a  ralley  are  placed  so, 
that  they  would  come  to  rest  againstithe  strata  on  the  other 
side,  if  both  were  sufficiently  prolonged.  Hence  it  majr  be 
cpnjectnrcd,  not  only  that  the  surface  has  been  completely 
broken  np,  but  that  it  has  experienced  considerable,  degnu 
dations  subsequent  to  this  disruption. 

The  coal  ground  is  almost  wholly  formed  of  a  gray  sand«StnMa. 
irtone,  commoly  fine-grained,  and  composed  of  feldspar, 
quarti,  and  some  particles  of  mica.     The  mean  thickness 
of  the  strata  is  about  a  yard:  some  are  found,  that  are 
more  than  ten  yards  thick,  others  not  a  tenth  of  a  yard* 
In  the  midst  of  these  sandstones  are  seen  thick  strata  of 
puddingstone^  with  granitic  fragments ;  and  strata,  generally 
thin,  of  gray  or  blackish  argil la<^'^ou8  schist  exiiibiting  some 
impressions  of  T/cgetables.     Coal  is  found  throughout  aU The  co«L 
most  the  whole  of  the  basin.     The  outcroppings  are  rery 
numerous,  and  occur  indiscriminately  at  the  foot,  on  the 
accliTity,  toward  the  summit,  or  on  the  ridges  of  the  hills. 
The  number  of  the  seams,  their  thickness,  and  their  dis« 
lance  from  each  other,  Tary  in  every  hill.     They  are  al« 
most  all  thick  enough  to  be  worked.     There  are  seldooft 
more  than  four  in  one  hill.     Their  mean  thickness  is  in  ge- 
neral from  two  to  six  yards;  but  in  some  places  it  is  truly 
astonishing,  and  hitherto  unexampled.     The  vertical  seam 
aow  working  at  Lassalle  is  103  met.  [338  feet].    Its  course 
it  perfectly  regular,  and  known,  for  it  is  worked  by  mean3 
of  levels  extending  from  the  roof  to  the  wall. 

From  what  has  been  said  it  Is  obvious,  that  the  coal  of  Muafemcnt 
this  country  is  as  easy  to  extract  as  it  is  abundant.     It  is  ^  ^^ 
worked  in  fact  in  a  number  of  places,  and  almost  every 
where  by  means  of  levels.    The  coal  is  emljarked  on  the 
,  Yoi**  XXIX. — Supplement.  A  a  rlre r 
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river  Lot,  which  runs  near  the  mines.  But  thii  uoioa  oC 
BXoral  adTftnUfios,  far  from  being  turned  lo  jirofit  by  gooi 
iDiak^emcnt,  hu  hitherto  given  rise  to  various  abuses; 
though  1  shall  ouly  poiol  out  that,  which  relates  to  the  *ub> 
ject  of  (he  preseDt  paper.  From  time  immemorUl  ereiy 
Undhulder  has  been  at  liberty  (a  dig  in  hie  own  groood,  get 
out  IhF  coal  without  order  or  method,  aad  dispose  gf  it  as 
be  could.  Hence  the  number  of  piU  opened  has  had  no 
reference  Ui  the  demand,  and  frequently  indinduals  have 
been  obliged  to  relinquiiih  fhcir  works  for  want  of  a  sals 
for  (heir  prodace.  Now  from  causes  which  it  ii  useless  ta 
tvtii  If ^n  discuss  here*,  the  works  that  are  thusgitcn  tipareliablv 
SMuhal  ulce  to  take  lira  spontaneously,  even  when  carefully  watched. 
Arc  ipoDttne-  ■jjjg  g^^  coawiunicalcs  Tcry  rapidly  every  w  here  ;  and  if  thq 
greatest  exertion  be  not  mode  to  slop  it  in  the  beginning,  it 
becomes  afterward  impossible  to  check  its  ravages,  aud  the 
work  is  destroyed.  It  appears,  that  this  misfortune  hap. 
pcnedvery  aftcn  formcTly;  for,  on  going  o?er  the  surface 
of  the  ground  occupied  by  the  mines,  a(  almost  every  step 
we  meet  with  very  crideot  Itac-s  of  subterraneous  firea 
now  extinct.  Accidcntnof  this  kind  are  now  more  rare,  either 
from  the  people  haviog  learned  how  to  present  them,  or 
knowing  how  to  check  them:  yet  seven  or  eight  works  arc 
still  burning  at  this  moment. 
Four  of  thne  Among  these  works  that  have  caught  fire,  (hose  called 
on^T'l«er<e  Lajsallc,  Fontaines,  Bu^gne,  and  Bourlhones,  arc  the 
only  ones  remarkable,  cither  on  account  of  the  intensity  of 
the  fire  and  the  space  it  occupies,  the  disruption  andlorre. 
faction  of  the  earth  as  far  as  the  surface,  or  the  daily  pro. 

*  In  general  only  the  purest  coal  is  gol  out  of  the  works.  That 
^hich  is  mixed  with  schist,  being  of  do  value,  it  Is  used  with  other 
uj  niatters  to  fill  up  the  vacuities  made.  Now  wliether  this  be  fre- 
■>  "f  fluently  accompanied  .with  iron  pyrites  disseminated  in  it,  or  per- 
haps even  contain  sulphur  in  combinaLiui),  the  fact  is,  that 
moisture  renders  it  a  very  active  pyrophonis,  in  all  parts  of  the 
mines  where  the  circulation  of  the  air  is  slopped.  The  miners  of 
the  country  have  but  one  opinion  on  the  subject :  Lhey  all  agree, 
that  the  spontaneous  inflammation  of  (lie  tvorks  is  owing  to  the 
action  of  stagnant  water  on  llie  refuie  left  in  >lieiu;  and  that  the 
fye  niaiiifeats  itself  the  more  speedily,  in  proportiunas  the  circula- 
lation  of  the  Mr  is  more  slow. 
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ducttdn  of  n  con^tdendite  qaantity  of  alaminoas  stits  Mti 
the  torrefied  rocks. 

The  bornfng  pits,    whence  the  alam  works  originate.  The  pits  da- 
lAirst  be  considered  as  totally  destroyed ;  bat  the  alum  pro-  strayed,  but 
duced  will  more  than  compensate  for  the  loss  of  the  coal,  by  the  alum. 
It  h  known  too,  that  the  fire  will  go  out  of  itself,  as  soon 
as  it  has  consumed  all  the  masses  of  fuel,  that  hate  been  ex- 
posed by  the  levels.    It  has  long  been  ascertathed,  that  Ae  The  ire  ^ba 
fire  does  not  extend  more  than  a  yard  into  tW  coal  left  un-  notbuniWr© 
touched  in  depth.     This  is  so  certain,  that  thie  extraction  of  deep. 
the  coal  from  beneath  the  works  burned  has  bfeei^  resumed  at 
Lassalle  and  Fontaines. 

The  effects  of  the  spontaneous  combustion  of  the  coalare'Eflects  of  th« 
the  same  in  the  four  alum  Ti^orks.     To  judge  froichi  the  state  co'a**"****"*- 
of  the  surface  of  the  earth,  the  fire  has  not  extended  beyond 
the  space  that  had  been  worked.    The  surface  has  sunk,-, 
cracked,  and  been  deranged,  in  the  manner  of  Tol'canic  soU 
faterras.     It  emits  a  gentle  heat,  incessantly  renewed;  it  is 
bestrewed  with  Tery  curious  productions  of  fusioit  atid  torre- 
faction ;    the  crcTices  emit  burning  fumes  of  sulphurous 
acid,   bitumen,    and  water;  and  even  flames  continually 
arise  when  the  fire  is  consuming  a  stratum  near  the  surface. 
The  sandstones  and  schists,  that  accompany  the  burning 
seams  of  coals,  are  cither  simply  torrefied,  or  changed  into 
rbd,  light,  and  rugged  scoria;,  or  ▼iolet.coloured,  bluish,  gray, 
and  often  striped,  enamels.     The  acidosulphuroiis  Tapours 
attack,  deprive  of  colour,  and  decompose  part  of  these 
products,  and  frequently  reduce  them  to  powder;  and  at' 
their  expense  are  formed  the  vitriolic  saline  substances,  that' 
are  found  in  such  great  abundance,  either  in  the  carvities  of 
the  masses,  or  amid  the  earth  resulting  from  their  decompo- 
sition,  or  on  the  suifacc  of  the  ground.     The  simple  or 
alkaline*  sulphate  of  ainmine constitute  almost  the  whole  of 
these  saline  substances.  They  exhibit  themsclvcsin  atf  forms*; 
in  disseminati'd  particles,  discoverable  only  by  thdr  acerb  aW 
styptic  taste,  in  whitish  eiHoresccnces^  and' filamentous  aml'^ 

•  The  alknli  is  probably  furnished  either  by  the  combustion  of' 
the  coal,  or  the  dccoinik)sition  of  the  feldspar,  Which  abounds' io 
the  focb  afifected'  by  the  acidosulphinoui  va|>oaiK 
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M\j  tnasiei,  in  yellowUh  matnillarj  tncrustailont,  or  ia 
confuted  maiscs,  friable,  caTernout,  white,'  gray,  jellaw, 
red,  or  i  miiture  of  alj  Uie*e  colours.  It  may  not  be  id. 
perfluous  to  add,  tbat  the  last  variety  is  someliine*  met 
with  in  blockf  or  ineru^tatioas  vreighing  lereral  poanils, 

Sui;h  are  the  general  characluis  of  these  alum  Rilnn,  but 
there  are  particaUr  ones,  which  ought  to  be  nolicei). 

e  mine  of  jhe  alum  mine  of  I^assallcis  in  the  bottom  of  a  lalley, 

at  the  foot  of  tb«  hill  of  the  tame  n&me,  two  miles  north  bjr 
west  from  the  town  ofAubin.  The  surface  it  occupies  on  a 
dope  of  about  45',  does  not  amounl  to  1  hcct.  [947  acres]. 
The  Eublerranfan  Gre  has  not  csceedt-d  the  liinils  of  the  coal- 
pit; it  occupies  the  Icnglh  of  250  met  [27 J  yardsj  at  the 
foot  of  the  monntaio,  and  extends  nearly  70  met.  [7S 
3ards]  into  it.  It  has  attacked  nofhins  bdow  the  letel  of 
tbe  brook,  that  (tows  through  the  *allej. 

mlnithfse         This  pil  took  fire  spootaneou<ily  about  twenty  years  ago. 

*"''""■  Theslratumof  coal,  which  feeds  it,  was  three  or  fotiryarda 
thick,  and  worked  bymeans  of  levels.  Attempts  were  made 
to  eiitingubh  the  fire  at  the  lime,  but  in  rain.  The  inclioa. 
tion  of  the  strata  in  this  part  of  the  mountain  is  about  8'  or 
10°  W.  N.  W. ;    or  contrary  to  the  slopeof  the  mountain. 

•  fire  now  -f  he  activity  of  the  fire  has  decreased  greatly  within  these  . 
few  year*.  It  appears  to  be  drawing  to  an  end ;  or  that 
the  accumulation  of  torrefied  and  decomposed  substances, 
that  cover  the  tuTface,  has  retarded  its  ravaget.  The  effect 
of  the  exarations  made  within  these  six  months  seems  to 
confirm  the  latter  opinion.  Vapours  now  issue  out  abun- 
dantly by  all  the  new  Tcnts  they  have  boon  ajfle  to  make, 
and  the  saline  efflorescences  increase  more  rapidly, 
Tbismine  has  not  been  worked  abote  nine  months. 

uof  Fen-  fi,^  ^qq,  mioe  of  FonUines  is  at  the  bottom  of  the  cul- 
.,  de-sac,  that  terminates  the  valley  of  Lassalle,  and  at  the 
foot  of  die  mountain  2500  met.  [4732  yards]  N.  E.  ol 
Aubin.  It  takes  its  name  from  a  hamlet  directly  above  it. 
Its  surface  is  nearly  square,  and  may  be  3  hcct.  [370 
acres}.  The  foot  of  the  mountain  at  this  place  has  a  slops 
of  about  AO". 

ibumrf  The   fire  commenced  here  eighty  years   ago.      Several 

w  80  jaut  igdni  of  coat  were  then  working,  one  over  another,  and 
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iiK^litting  35*  or  40^  W.  S.  l¥.  It  was  got  out  bymeans.of 
leTelSy  and  with  so  much  the  more  case  as  the  mountaiQ 
slopes  to  the  north.  Each  seam  haTing  been  worked  in  se* 
TeraJ  places,  and  to  some  distance,  as  80  or  100  met.,  the 
£re  has  madei  more  ravage,  than  at  either  of  the  other 
three  places.  Notwithstanding  the  length  of  time,  theacti« 
titj  of  the  fire  has  not  abated,  at  least  in  the  higher  parts.  In 
fact  we  see  there  the  sunken  surface  of  the  earth  intersected 
bj  long  and  deep  fissures,  the  sides  of  which  are  in  the  highest 
state  of  incandescence,  and  from  which  flames,  accompa* 
nied  with  suffocating  yaponrs,  are  continuallj  escaping.  In 
a  word,  the  solfaterra  of  Fontaines  presents  the  moat  cu* 
rjons  combination  imaginable  of  all  the  phenomena  aboT« 
described^. 

The  Titrified,  scorified,  and  decomposed  matters^  thai  fill 
the  space  occupied  or  traversed  by  the  fire^  are  Terj  ridi  in 
aluminouff  salts.  ' 

The  alum  mine  of  Bu^gne  is  at  the  top  and  on  the  back  Muie  d 
of  the  hill  of  Bu^gne  to  the  east  It  is  about  2  kllom.  [1|  ^''^S*^' 
milc3  west  of  Aubin.  It  is  the  result  of  the  spontaneous 
combustion  of  a  single  seam  of  coal,  which  commenced 
twenty'years  ago,  and  has  lost  nothing  of  its  actiYity.  This 
seam  is  several  yards  thick,  and  runs  east  and  west,  as  the 
ridge  of  the  hill  does.  Its  dip  is  about  45^  south,  and 
consequently  opposite  to  the  slope  of  the  hill.  It  is 
easy  to  distinguish  the  outcrops  of  this  scam  on  the  parts 

*  The  aspect  of  the  ahim  mine  of  Fontaines,  the  desolation  Difierenoe  b«* 
and  broken  stale  of  the  ground,  tt  first  view  suggest  the  idea  of  t^een  these 
volcanic  phenomena.    But  on  a  more  attentive  examination  we^^^      '^ 
perceive,  that  the  earth  lias  been  deranged  only  by  sinking  in ; 
that  there  h  no  fissure  which  has  any  resemblance  to  the  mouth  of 
a  crater ;  that  the  scorification  and  vitrification  have  been  effected 
On  the  spot;  that  the  products  of  these  two  operatioos  do  not  re* 
lemble  lavas;   that  the  vapours  alvrayt  very  evidently  contain 
bitumen,  and  never  muriate  of  ammonia ;  that  the  salts  formed 
ane  sulphates ;  that  besides  no  detonation  is  ever  heard,  and  the 
ground  experienoes  no  comitiotion  that  can  be  compared  to  an 
earthquake:  in  short,  if  we  set  aside  the  heat  and  li^ht  pvodoced 
by  the  combustion  of  the  coal,  and  the  aqueous  and  acidosMlphu- 
lous  vapours  emitted,  nothing  simiUr  to  volcanic  phenomena  cvet 
tll^pMce. 

of 
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hill   aninjured.      Tfiey  riui    horizantalljr  aboit  » 
I  ..  (he  way  iio'nn  Ihc  hill.     The  works  had  not  beet^ 

..— .led  very  deep  bclor»  thu  fire,  but  tbey  occupied  a  coih 
(idcruble  length  on  tho  outcrop. 

The  space  dtiran^-t'd  and  altered  by  the  (ire  exliibits  nearly 
HU  oval  figure.  Thi>  iihorter  axiq  tlocs  oot  exceed  70  met. 
[70  yards]  ;  but  the  great i;r,  nhich  is  horizontal,  may  ba 
laOmet.  [164  yai-ils].  The  surface  cannot  be  cslimatcd  at 
more  than  60  arcs  [143  acres}.  The  whole  of  it  has  cuased 
tp  furn  a  coiiUaucd  plane  with  the  slope  of  the  mountain^ 
V^ich  is  about  •tO'' ;  qnd  exhibits  a  dcpregsioii  pretty  cx> 
■ctly  tpeoibtioj  in  figure  the  stern  of  a  boat.  Part  of  this 
^i^face  iscoTcred  with  solid  aluminous  incrustalious,  which 
resist  the  action  of  the  rain  in  Gome  degree,  or  are  repro- 
duced immodiately  after.  It  iuu*l  be  a  rich  miue,  though 
^ot  at  present  wotltcil. 
tDiiBof  Boiul-  The  mine  of  Baurlhores  is  Ihc  least  of  the  four.  It  a 
"""*■  half  way  up  (he  hill  that  faces  the  mioc  of  Buegne,  and 

-conanguently  in  the  same  valiey.     Their  distance  from  eac|^ 
other  in  a  straight  lino  is  about  500.  met.  [516  yards.] 

The  fire  that  formfd  it  has  notconliniicd  abote  ten  years. 
It  is  fed  at  the  expense  of  a  single  seam  of  coal  sercral  yardi 
thick,  and  inclining  30*  or  40?  tasl,  consequently  oppo, 
^te  to  the  slope  of  the  hill. 

The  coal  had  not  been  worked  to  any  extent,  when  it 
tpok  fire.  The  combustion  has  not  yet  reached  its  highest 
degree  of  activity.  The  surface  of  the  ground  is  partly 
covered  with  grass,  partly  sunk  down,  cracked,  and  torre. 
Ited.  Copious  vapours  of  water,  sulphur,  and  bitumen, 
issue  from  it.  Its  shape  is  nearly  circular,  and  it  maybe 
estimated  at  30  arcs  [74  acres].  The  aluminous  salts  are 
Very  abundant,  but  only  in  certain  places ;  though  by  proper 
managcmeut  their  formation  may  be  accelerated  in  others. 
No  attempt  has  yet  been  maJe  to  woik  it, 
pfocluee  •fthe  From  the  two  mines,  that  are  worked  by  two  companies 
'^°'^'  ■  of  adTcnturers,  near   17000  myriagr.    [167  tuns]   of  alum 

were  made  in  1809,    which  sold    for , about  120000  fr. 
[«e  6000]. 
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VIII. 

7%«  Croomdn  Lecture^  on  some  Physiological  Resenrchesj 
respecting  the  hifluence  of  the  Brain  on  the  Action  of 
the  Hearty  and  on  the  Generation  of  animal  Heat.  By 
3/r.'B.  C.  BaoDiE,  F.R.S.* 

,    JtIaVING  had  the  honour  of  being  appointed,  by  the  pre-  Inflwenceof  ^ 

sident  of  the  Rojal  Society,  to  gife  the  Croonian  lecture^  ^  i^u^n  of 

I  trust,  that  the  following  facts  and  observations  will  betl^^bearu 

considered  as  tending  sufficiently  to  promote  the  objects^ 

for  which   the  lecture  was  instituted.      They  appear  to 

throw  some  light  on  the  mode,  in  which  the  influence  of 

the  brain  is  necessary  to  the  continuance  of  the  action  of 

the  heart ;  and  on  the  effect  which  the  changes  produced 

on  the  blood  in  respiration  have  on  the  heat  of  the  animal 

body. 

In  making  experiments  on  animals  to  ascertain  how  far^<^^^'''^^'T 

the  influence  of  the  brain  is  necessary  to  the  action  of  the^^^ . 

heart,  I  found,  that,  when  an  animal  was  pithed  by  du 

Tiding  the  spinal  marrow  on  the  upper  part  of  the  neck, 

respiration  was  immediately  destroyed,  but  the  heart  still 

continued  to  contract  circulating  dark  coloured  blood ;  and 

that  in  some  instances  from  ten  to  fifteen  minutes  elapsed^ 

before  its  action  had  entirely  ceased.     I  farther  found,  that, 

when  the  head   was   remoTed,    the  diTidcd  blood  Tesselt 

being  secured  by  a  ligature,  the  circulation  still  continued^ 

apparently  unaffected  by  the  •  ntire  zteparation  of  the  brain^ 

These  experiments  confirmed  the  observation  of  Mr.  Cruiek. 

shank  +  and  Mr,  Bichat ;(,  that  the  brain  is  not  directly  ne^ 

cessary  to  the  action  of   the  heart;  and  that,  when  .tho 

functions  of  the  brain  are  destroyed,  the  circulation  ceases 

only  in  consequence  of  the  suspension  of  the  respiration* 

This  led  me  to  conclude,  that,  if  respiration  was  produced 

artificially,    the  heart  would  continue  to  contract  for  ^ 

still  longer  period  of  time  after  the  removal  of  the  braio^ 

• 
•  Philos.  Trans.. for  181 1,  p.  36. 

+  Philosophical  Transactions  1795*  ,    ^ 
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The  truth  of  this  conclusion  was  ascertained  hj  (lie  follow- 
ig  experiment. 

Exp.  I.  I  divided  the  tpinal  marrow  ot  a  rabbit  to  lti« 
tpacc  between  the  occiput  aud  atlas,  and  having  made  an 
-  opening  into  the  trachea,  litltd  into  it  a  tube  of  clastic 
■*■  gnm,  to  which  was  cpnneo<ed  a  small  pair  of  bellows,  »a 
constructed,  that  the  lunga  miglit  bt  inilatrd,  and  iben  aU 
lowed  to  empty  thcmselTcs.  By  repeating  tbi»  procesi 
once  in  fire  secoaJs,  the  lungs  bciog  each  tine  fully  ia- 
flatcd  with  fresh  atmospheric  air,  an  artiGcial  reapiratioo 
was  kept  up.  I  then  secured  the  blood  TessuU  in  (he  neck, 
and  remoTed  the  head,  b;  cutting  through  the  soft  parU 
above  the  ligature,  and  separating  (he  occiput  from  (he 
atlas.  The  heart  continued  to  eontracf,  apparently  with  as 
much  strength  and  frequency  as  in  a  liriog  animal.  1  exo- 
mined  (he  blood  in  the  difierent  sets  of  Tee«els,  and  foand 
{( dark  coloured  in  the  vena-  catae  and  pulmonary  artery, 
and  of  the  usual  florid  red  colour  in  the  pulmonary  Teini 
And  aorta.  At  the  end  of  twenty-liTe  minutes  from  the 
time  of  the  spinal  marrow  being  dirided,  the  action  of  the 
heart  became  fainter,  and  the  experiment  was  put  an  end  to. 
With  a  riew  to  promote  the  inquiry  instituted  by  the 
aodety  for  promoting  the  knowledge  of  animal  chemistry 
respecting  tbe  inSncnce  of  the  nerves  on  the  secretions  *, 
I  endeavoured  to  ascertain,  uhfther  they  continued  after 
the  influence  of  the  brain  was  removed.  In  the  commence* 
inent  of  the  experiment  I  emptied  the  bladder  of  its  con* 
tents  by  pretsure ;  at  the  end  of  the  eiperimeot  the  bladder 
continued  empty.  ' 

This  experiment  led  me  to  conclude,  that  the  action  ot 
the  heart  might  be  made  to  continue  after  the  brain  was  re. 
moved,  by  means  of  artificial  respiration,  but  that  under 
these  nrcumstances  the  secretion  of  urine  did  not  take 
})bce.  It  appeared,  however,  desirable  to  repeat  the  ex. 
periment  on  a  larger  and  less  delicate  animal;  and  that, 
In  doing  so,  it  would  be  right  to  ascertain  whether  under 
these  circumstances  the  animal  heat  was  kept  np  to  the  na« 
tnral  standard. 

•  PhdosopEiic^  Transactions  foi  1809.    Journal  wi  xxvi,  p-  136. 
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ExfK  t-  I  repeated  the  eiperioient  on  a.  miilillu  sized  liog.  _  a  eta 
The  ti-mpeijture  of  the  room  wa»  63"  of  FaJirenheil's  thei-  .i^l' 
moaneter.  By  haiing  preTJousI^  gecured  the  carotid  and 
Torle brat  arteries.  I  was  enabled  to  remote  theihead  with 
liille  or  no  hemorrhage.  The  artificial  respirations  wero 
made  about  Iwenty-four  times  iu  a  miuute.  The  hi^arc acted 
with  regularity  and  strength. 

At  the  end  of  30  minute*  from  the  lime  of  the  'pi"^t  Action  of  ihi 
marrow  being  divided,  the  heart  was  felt  through  the  riln  buut. 
contracting  76  timaB  in  a  minute. 

At  35  minutes  the  puUe  had  risen  to  84  io  a  minute. 

At  one  boar  and  30  minutes  the  puhe  had  riseo  to  SS  in 
a  minute. 

At  the  end  of  two  hours  it  had  fallen  to  70,  and  at  lh« 
eod  of  two  hours  and  a  half  to  3d  in  a  tninutv,  aud  the 
artificial  respiration  was  no  longer  continued. 

By  means  of  a  Email  thermometer  with  an  expou-d  bulb,  .  . 
I  measured  the  animal  heat  at  difTcrcnl  pcriod§. 

At  the  eud  of  an  hour  the  thermometer  in  the  rectum  hud 
fallen  from  lOO"  to  94". 

At  the  end  of  two  hours  a  nnall  opening  being  made  in 
the  parietcs  of  the  thorax,  and  the  ball  of  ihu  thermo- 
meter placed  in  contact  with  the  heart,  the  mercury  fell 
to  SB",  and  half  an  hour  afterward  in  the  same  situation  it 
fell  to  78". 

In  the  bt-ginning  of  the  eiperiment  I  made  an  opening 
into  the  abdomen;  and,  haTiug  passed  a  ligature  round  each  tecre 
ureter  about  two  inches  below  the  kidney,  brought  the 
•dgci  of  the  wound  in  the  abdomen  together  by  means  of 
■utures.  At  the  end  of  the  eiperiment  no  urine  was  coU 
leclcd  in  the  ureters  aboio  the  ligatures. 

On  Dtamining  tho  blood  in  the  different  resstls,  itwasgio^ 
found  of  a  Borid  red  colour  in  the  arteries,  and  of  a  dark 
colour  in  the  vcius,  as  under  ordinary  circumstai)ce<. 

I>urlng  the  first  hour  and  a  half  of  the  experiment  thereof,,, 
were  cooritant  and  powerful  contiaclions  of  tho  muscles  of  "aci 
the   trunk  and  extremities,  so  that  the  body  of  the  animal 
vas  moTcd  in  a  very  remarkable  manner,  on  the  (able,  on 
which  it  lay,  and  twice  tkeie  wu  a  coittou. 


■ 
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7».  S.  The  experiment  was  rcpealpd  on  a  rabbit.  Thf 
■mpcratiire  of  the  room  was  60".  The  respiralions  wer> 
msd^  from  SO  (o  35  in  a  mintitc.  The  actions  of  (he  heart 
«t  St  were  strong  and  frequent;  but  al  the  «»d  of  one 
lioiir  40  minutes  the  pntsc  had  fallen  to  24  in  a  mionte. 

Bbwd-  The  blood  in  the  arteries  iras  sceo  of  a  florid  red,  and 

that  io  the  Tcins  of  a  dark  cotonr. 

A  Email  opening  was  made  in  the  abdominal  miisrics, 
through  which  the  Ihermoniefer  was  introdoced  into  (he 
abiloaii'n,  and  allowed  Io  remain  anion:;  the  riseera, 

AninuJ  htai-  At  the  end  of  an  hour  the  heat  in  the  al>dumcn  had  fallen 
from  100°  to  80".  Al  the  end  of  an  honr  and  forfj  mi. 
nutesiD  the  sameiitualioo  the  heat  hnd  fallen  to  85°,  stii 
when  the  bulb  of  the  thermometer  was  plared  iiriiic  thorax 
in  contact  with  the  lungs  the  mercury  fell  to  82". 

ti(reTTiinf;lT  n™       It  has  been   a  Tory  f^enerally  rcrinrei)  opinion,  that  [h0 

ir[«tKicnt  on    hpjt  (if  warm  blooded  auimaU  is  dependent  on  (he  chemical 

efaaniicaL 

ct»ng«oftho  changes  prodnced  on  the  Wood  by  the  air  in  respiration. 

bl^K"!  in  resiii-  jn  the  two  last  experiments  the  animals  cooled  rety  rapidly, 
nottrilhs  tan  dins'  "'^  blood  appeared  (o  undergo  the  usual 
chanjcs  in  the  lungs  ;  and  I  was  therefore  induce  lo  doubt 
whether  the  above  mentioned  opinion  respecting  the  source 
of  animal  heat  is  correct.  No  positirc  conclusiuns  hoir. 
ever  could  be  deduced  from  these  experimenls.  If  animal 
heat  depends  on  the  changes  produced  on  the  blood  by 
the  air  in  •  Jiipiration,  its  being  kept  up  to  (he  natural 
standard,  or  otherwise,  must  depend  on  the  qnantily  of 
air  inspired,  and  on  the  quantity  of  blood  passing  through 
the  lungs  in  a  given  space  of  time ;  in  other  words,  it  must 
be  in  proportion  to  the  fulness  and  frequency  of  the  pulse, 
and  the  fulness  and  frequency  of  (he  inspirations.  It 
therefore  became  iicoeSbary  to  pay  particular  attcotiou  ta 
these  circumstances. 

Exp.  4.  On  a        Exp.  4.  The  experiment  was  repeated  on  a  dogofasmatt 

(ojalldrg.  jjjp^  whose  pulse  was  from  190  to  HO  in  a  minute,  and 
whose  rc^ipirations,  as  far  as  I  could  judge,  were  perform, 
cd  from  30  to  35  (imps  in  a  minu(e. 

The  temperature  of  the  room  was  63".     The  heat  irt  the 

rectum  of  the  animal  at  the  eonimca cement  of  the  esperi- 

ment 
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mant  wm  (^^.  7^  lirlificial  Uspirations  were  roado  to 
correspond  aaqearlj  as  poisible  to  the  aatiiral  iBspirations 
both  in  fulness  and  frequency* 

At  90  minutes  froin  the  time  of  the  dog  being  pithed^ 
the  he^t  acted  140  timeain  a  minute  with  as  much  stwengik 
and  regularity  as  before :  the  heat  in  the  rectum  had  faliea 
to  96|. 

At  40  minutes  the  poise  was  still  140  in  a  minute :  the 
l^oat  in  the  rectum  .fi2|^« 

At  55  minntea  the  pulse  was  US,  and  the  heat  in  the 
rectum  90^. 

At  one  honr  and  10  minutes  the  pulse  beat  ninety  Iq  a 
^inute^  and  the  heat  in  the  rectam  waa.88^. 

At  one  hour  and  25  minutes  the  pulse  had  sunk  to  30^ 
find  the  heat  in  the  rectum  was  S5^,  The  bulb  of  the 
thermometer  being  placed  in  the  bag  of  the  pericardium^ 
the  mercury  stood  at  85%  but  among  the  viscera  of  the 
abdomen  it  rose  to  87f. 

During,  the  experiment  there  were  frequent  and  Tiolent 
contractions  of  the  voluntary  muscles^  and  an  hour  after* 
the  experiment  was  begun^  there  was  an  evacuation  of 
feces. 

Exp,  5.  The  experiment  was  repeated  on  a^  rabbit,  whose  Exp.  5.  On  a 
respirations,  as  far  as  I  could  judge,  were  from  30  to  40  ^^^'^* 
in  a  minute,  and  whose  pulse  varied  from  130  to  140  in  a 
minute.  The  temperature  of  the  room  was  57^.  The 
heat  in  the  rectum,  at  the  commencement  of  the  experi. 
mcnt,  was  101^*  The  artificial  respirations  were  made  to 
resemble  the  natural  respirations  as  much  as  possible,  both 
in  fulness  and  frequency. 

At  15  minutes  from  the  time  of  the  spinal  marrow  being 
divided,  the  heat  in  the  rectum  had  fallen  to  QS^^, 

At  the  end  of  half  an  hour  the  heart  was  felt  through 
ihe  ribs,  acting  strongly  140  times  in  a  minute. 

At  45  minutes  the  pulse  was  still  140;  the  heat  in  the 
xectum  was  fi4*^. 

At  the  end  of  an  hour  the  pulse  continued  140  in  a  mu 

iipte;  the  heat  in  the  rectum  was  93^;  among  the  viscera 

C|f  the  abdomen  94^^  in  iha  thoiaxi  between  the  lungs  and 

BSRidurdhim,  9%^. 

During 
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twnenes  of  n»  brjUk  s»  nn  itmai  or  m  Rtm; 

During  the  experiment,  the  blood  in  the  reniorsl  arterj 
was  seen  to  be  of  a  bright  tforid  colour,  and  that  in  tba 
femoral  fein  of  a  dark  colour,  ai  nsiial. 

The  rabMl  roided  urine  at  the  com  men  cement  of  the 
espcriment;  at  the  end  of  the  expefimeDt  no  nrine  wu 
fonnd  in  tlie  bladder. 

£17).  6.  1  pronired  two  rabbits  of  the  lame  colour,  bnt 
onp  of  theni  wos  abontone  fifth  smaller  th'an  the  other.  I 
diTidpd  (he  sijiinal  marrow  of  the  larger  rabbit  belneeti 
the  occipvt  and  atlas.  Having  secured  (he  resMls  in  the 
neck,  and  remored  the  head,  I  kept  up  the  cirrulition  bj' 
roeana  of  artificial  respiration  as  in  the  former  experioienti. 
The  respiraiioDS  were  made  a«  nearly  ai  ponibic  limiJar  to 
natural  respiradoiR. 

In  93  minutes  after  the  spinal  marrow  was  dirided,  the 
poise  was  strong,  and  130  In  a  minute:  the  ball  of  the  tber> 
nometer  being  placed  among  the  risccia  of  the  abdomen, 
the  mercnry  stoud  a-  SG". 

At  34  minutes  the  pulse  was  110  in  a  minnte:  the  heal 
in  the  abdomen  was  05°. 

At  (he  end  of  an  honr  the  pulse  could  not  he  fel(,  but 
on  opening  the  thorax  the  heart  was  fonnd  aciing,  but 
slowly  and  feebly.  The  heat  in  the  abdomen  was  91" ;  and 
between  the  lobes  of  the  right  lung  88°. 

During  (he  eiperinient,  the  blood  in  the  arteries  and 
veins  was  seen  to  have  its  usual  colour. 

In  this  therefore,  as  in  the  preceding  experiments,  the 
heal  of  (he  animal  sunk  rapidly,  notwithstanding  the  con- 
tinuance of  tlic  respiration.  In  order  to  ascertain  whether 
any  heat  stall  was  generated  by  this  process,  I  made  the 
following  comparatiTc  experiment.  The  temperature  of 
the  room  being  the  same,  I  killed  the  smaller  rabbit  by  di. 
Tiding  the  spinal  marrow  between  the  occiput  and  atlas.  In 
consequence  of  the  difference  of  siie,  ctrterU  paribus,  Iho 
heat  in  this  rabbit  ought  to  diminish  more  rapidly  than  in 
the  other;  and  I  therefore  examined  its  temperature  at  the 
end  of  hi  minutes,  considering  that  this  wonid  be  at  least 
eqaiialent  to  examining  that  of  the  larger  rabbit  at  the  end 
of -an  hour.  At  52  minutes  from  the  time  of  the  smaller 
rabbit  beinj;  killed,  (h*  heat  among  the  Tiscen  of  the  ab- 
domea 
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domen  was  M^,  and  betireen  the  lobes  of  the  right  long  it 

was  01^.     From  this  experiment,  therefore,  it  appeared,  No  hett  gene* 

VS  ^^^^1      l%iW    ^k  VPV4 

not  only  that  no  heat  was  generated  in  the  rabbit,  in  which  ^^^  mpinJ* 
the  circulation  was  maintained  bj  artificial  respiration,  battion. 
that  it  cren  cooled  more  rapidly  than  the  dead  rabbit. 

At  the  suggestion  of  professor  Dary,  who  took  an  in- 
terest  ia  the  inquiry,  I  repeated  the  foregoing  experiment 
on  two  animals,  taking  pains  ib  jprocore  them  more  nearly 
of  the  same  size  and  colour. 

Exp.  7.  I  procured  two  large  full  grown  rabbits  of  thelExp.7.  Tv<» 
tame  colour,  and  so  nearly  ^ual  in  size^  that  no  difference ^'^'^'!'^ 
could  be  detected  fa^  the  eye*  oneiiit^eial 

The  temperature  of  the  room  was  67*,  and  the  heat  in^f'S  Ae^"** 
the  rectum  of  each  rabbit  previous  to    the  experiment  other  not. 
was  100|. 

I  di Tided  the  spinal  marrow  in  one  of  them,  produced 
artificial  respiration,  and  remo?ed  the  head  after  hanng 
secured  the  vessels  in  the  neck.  The  artificial  respirations 
were  made  about  35  times  in  a  minute. 

During  the  first  hour,  the  heart  contracted  144  times  in  a 
sninnte* 

At  thos^end  of  an  hour  and  a  quarter  the  pulse  had  fallen 
to  136  In  a  minute,  and  it  continued  the  same  at  the  end  of 
an  hour  and  a  half.  At  the  end  of  an  houf  and  forty  mi. 
nutes  the  pulse  had  fallen  to  90^  in  a  minute,  and  the  arti* 
ficial  respiration  was  not  continued  after  this  period. 

Half  an  hour  after  the  spinal  marrow  was  divided,  the 
heat  in  the  rectum  had  fallen  to  97^. 

At  45  minutes  the  heat  was  95f . 

At  the  end  of  an  hour  the  heat  in  the  rectum  was  94*« 

At  an  hoar  and  a  quarter  it  was  92^. 

At  an  hour  and  a  half  it  was  91^. 

At  an  hour  and  forty  minutes,  the  heat  in  the  rectum  was 
90|,  tad  in  the  thorax,  within  the  bag  of  the  pericardium^ 
the  heat  was  87f  • 

The  temperature  of  the  room  being  the  same,  the  second 
rabbit  was  killed  by  dividing  the  spinal  marrow,  and  the  ^ 

temperature  was  examined  at  corresponding  periods. 

lldf  an  hour  afteir  the  rabbit  was  killed,  the  heat  in  the 
rcctna  W4s  99^. 

At 
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it  45  miniitps  li  had  fallen  (o  0S°. 
At  the  end  of  an  hour  the  teal  iit  (he  redum  was  9 
At  an  hour  and  a  quarter  it  was  95". 
At  an  hour  and  a  half  it  was  04". 

At  an  hour  and  [oiiy  minutes  the  hoat  in  the  rectum  traft' 
13",  ani)  in  the  Lag  of  (he  pericardiDtn  SOj. 

he  follaifiag  table  vill  shcir  the  compai&tirc  t«npert> 
srE  of  tbti  two  aumals  at  corresponding  periods. 


TAlo  of  thsir 

Rabbit  with  arU(ii:uil 

Dt±i  RaMH. 

tcmperaiura. 

Time. 

TUcTm  in 

■Ihcim.  in  the 

The™,  in 

Therm,  imhe 

IhellectiiQl, 

I-ericardlMm. 

.he  Rectum 

Before  the    7 

lOQi 

JOO} 

30iDin."aft. 

97 

99 

46 

B5{ 

ds 

60 

D4 

981 

75 — 

n 

SS 

80 . 

91 

94 

100 

80-J 

.     871 

93 

soi,._. 

Ill  In  this  etpt^rimcnl,  the  thorax,  even  in  the  dead  animal, 
"  cooled  more  rapidly  than  the  abdomen.  This  is  to  be  ei. 
plained  by  (he  dillcrencc  in  the  bulk  of  these  two  parts. 
The  rabbit  in  which  the  circulation  nas  maintained  by 
artifirial  respiration  cooled  more  rapiilly  than  the  dead 
rabbit:  bit t  the  ditl'erence  was  more  perceptible  in  the  thorax 
than  in  the  rectum.  This  is  what  might  be  expected,  if  the 
production  of  animal  heat  docs  not  de])eiid  ud  reipiration; 
since  the  cold  air,  by  which  the  lungs  were  inllateil,  must 
iieces^.nrijy  have  abslracEed  a  certain  quantity  uf  heat,  par- 
ticularly as  its  influence  was  communicated  to  all  p^rts  of 
the  body,  in  cunscqucDcu  of  the  continuance  of  respi. 
raiiun. 

It  uas  suggested  that  some  animal  heat  might  hare  been 
generated,  ihcugh  so  .tmall  in  qiiuntily  a<  not  to  counter, 
balance  (he  cooling  puHers  of  the  air  throun  into  the  lungs. 
Il  is  ilifficnlt,  nr  impossible,  to  asceruin  wiih  perfect  ac. 
curacy,  what  elllct  cold  air  Ihiunn  into  (he  Jungs  would 

haxe 
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baTe  on  the  temjMniture  of  an  aoimal  under  the  ckcum* 
stances  of  ih»  last  experiment,  independenttj  of  any  che- 
aiical  action  oe  the  blood :  rince,  if  no  chemical  changes 
were  prodnced,  the  circolatioa  conid  not  be  maintained, 
and  if  the  etrculatioa  ceased,  the  cooling  properties  of  the 
oir  must  be  more  confined  to  the  thorax,  and  not  com- 
iBunjcated  in  an  eqnal  degree  to  the  more  distant  parts.  The 
following  experiment,  howeter,  was  instituted  as  likely  to  . 
afford  a  nearer  approximation  to  the  truth,  than  any  other 
that  could  be  detised. 

Exp.S,  I  procured  two  rabbits,  of  the  same  size  and  Exp.  8.  At* 
colour:  the  temperature  of  the  room  w4s  64'*.  I  ^'''^®^ ^ow tiwIT 
one  of  them  by  diyiding  the  spinal  marrow,  and  imme-^ 
diately,  haTing  made  an  opening  into  the  left  side  of  the 
thorax,  I  tied  a  ligature  round  the  base  of  the  heart,  so  as 
to  stop  the  circulation.  The  wound  in  the  skin  was  closed 
by  a  suture.  An  opening  was  then  made  into  the  trachea, 
and  the  apparatus  for  artificial  respiration  being  fitted  into 
it,  the  lungs  were  inflated,  and  then  allowed  to  collapse  as 
in  the  former  experiment,  about  36  times  in  a  minute*  This 
was  continued  for  an  hour  and  a  half,  and  the  temperature 
was  examined  at  different  periods.  The  temperature  of 
the  room  bting  the  same,*  I  killed  the  second  rabbit  in  the 
same  manner,  and  measured  the  temperature  at  corres- 
ponding periods.  The  comparative  temperature  of  the  two 
dead  animals,  under  these  circumstances,  will  be  seen  in  the 
following  table. 


Time. 


Before  tlje  ex- 
periment. 
30  roin.  aft. 

45 

60 

75 

00 •^ 


Dead  Rabbit  whote  lungs 
were  inBated. 


I 


Therm,  in  the 
Rectum. 


100 
97 
95| 
94 

9^ 

91 


Therm,  in 
the  Thorax. 


Dead  Rabbit  whose  lungs 
were  not  in  Bated. 


86 


Therm,  in  the 
Rectum. 


100 
98 
96 
•4| 
93 

Jli 


Therm,  in 
the  Thorax 


88f 


Tabulated  ro* 
suits. 
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Kaanimtt  htu  In  tlis  \3it  experimeDt,  u  tnay  lio  «ecn  from  the  aboia 
dSI^*"'^  I**-  taUe,  the  diflerence  in  tho  temiierature  of  the  two  rabbiO, 
•;u4iiaii.  St  the  end  of  an  hour  and  a.  half  in  the  rccium,  wu  batf  u 

degree,  and  in  (he  Ihorat  tvo  degrees  and  a  half;  whereat, 
in  the  prectdiog  experiment,  at  the  end  of  an  hour  ami 
forty  minutes,  the  difference  in  the  rectum  was  4^  degreei, 
and  in  the  thorai  3  degree*.  It  appcarR,  therefore,  that 
the  rabbit  ia  which  the  circulation  was  maintained  by  arti- 
ficial reepiration  cooled  more  rapidly  on  the  whole,  than 
the  rabbit  whose  lungs  were  inQated  in  (he  same  manner 
after  the  circulation  had  ceagcd.  This  is  what  might  bo 
eipecfcd  if  no  beat  was  produced  bv  the  chemical  action  of 
the  air  or  the  blood  ;  lince  in  Ihc  last  case  the  cold  air  wa* 
always  applied  to  ll)e  same  surface,  but  in  the  former  it 
was  applied  always  to  frash  portions  of  blood,  by  which 
its  cooling  powers  were  communicated  to  the  more  dlstaot 
parts  of  the  body. 

In  the  coursD  of  the  experiments  which  I  bare  related,  I 
vasmuch  indebted  to  several  mcmbcrt  of  the  Society  for 
promoting  ihc  Kuowledgc  of  Animal  Chemiitry,  for  manjr 
important  suggestions,  which  ha*e  assisted  me  in  proiecut. 
iiig  the  inquiry.      Mr.  Hume,   at  my  request,   was   present 
at  the  seventh  experiment.     Dr.  E.  N.  Bancroft  was  pre- 
■ental,  and  assisted  me  in  the  second  experiment:  and  Mr. 
William  Brande  lent  me  his  assistance  in  the  greater  part  of 
those  nhich  were  made.     I  have  been  farther  usiited  in 
making  the  experiments  by  Mr.  Broughton,  surgeon  of  the 
Dorsetshire  regiment  of  militia,  and  Mr.  Richaid  Ratrliat, 
and  Mr  Robert  Gatcombe,  student!  in  lurgery. 
MuiTO'her«x-      I  have  selected  the  above  from  a  great  number  of  simitar 
perhnentt gt>e  experiments,  which  it  would  be  needless  to  detail.     It  is 
*fiaiXii  icsulu.        -L  ,  '  ■  ,       .  i  .  ,  .1 

saflicient  to  state,  that  the  general  retulO  were  always  thft 

sane;  and  that,  whether  the  pulse  was  freqaent  or  slow^ 
full,  or  small,  or  whether  the  respirations  were  fr«}aent  or 
otherwise,  there  was  no  perceptible  difference  in  the  cool- 
ing of  the  animal. 
Cenend  con.  From  the  whole  we  may  deduce  the  following  con- 
cl,«iou..  elusions: 

1.  The  influence  of  the  brain  is  not  directly  necessary  to 
the  action  of  the  heart. 

S-VHiea 
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2.Wben  the  brain  Is  injored  or  rcmo?ed,  ike  actioo  of 
the  hcOirt  ceases,  only  because  respiration  is  under  its  in. 
fluence,  and  if  ooder  these  circumstances  respiration  is  ar. 
ficially  produced,  the  circulation  will  still  contiauc. 

S,  When  the  influence  of  the  brain  is  cut  off,  the  se- 
cretion of  urine  appears  to  cease,  and  uo  heat  is  gene- 
rated; notwithstanding  the  functions  of  respiration  and 
the  circulation  of  the  blood  continue  to  be  performed,  and 
the  usual  changrs  in  the  appearance  of  the  blood  are  pro- 
duced in  the  lungs. 

4.  \Vhen  the  air  respired  is  colder  than  the  natural  tenu 
perature  of  the  animal,  the  effect  of  respiration  is  not  to 
generate,  but  to  diminish  animal  heat. 

Addition  to  the  Croonian  Lecture  for  the  Year  1810. 

(P.  207.) 

In  the  experiments  above  detailed,  where  the  circulation  Artifiqlal  m- 
was  maintained  by  means  of  artificial  respiration  after  the  JP"^*"*!*  P^' 
head  was  removed,  1  observed. (hat  the  blood,  in  its  pas- chanf^c^  <m the 
aagc   through   the  lungs,  was  altered  from  a  dark  Xo  ahloodwiiU 
scarlet  colour;  and  hence  I  >vas  led  to  conclude,  that  the 
action  of  the  air  produced  in  it  changes  analogous  to  those, 
-which  occur  under  ordinary  circumstances.     I  have  lately, 
with  the  assistance  of  my  friend  Mr.  W.  Brandc,  made  the 
following  experiment,  which  appears  to  confirm  the  truth       , 
of  this  conclusion. 

An  elastic  gum  bottle,  having  a  tube  and  stop-cock  con-  Experiment  to 
nected  with  it,  was  filled  with  about  a  pint  of  oxigen  gas.  ^^^^  *^*** 
The  spinal  marrow  was  divided  in  the  neck  of  a  young 
.rabbit,  an4,  the  blood  vessels  having  been  secured,  the  head 
was  removed,  and  the  circulation  was  maintained  by  in- 
flating the  lungs  with  atmospheric  air  for  five  minutes,  at 
the  end  of  which  time  the  tube  of  the  gum  bottle  was  in. 
serted  into  the  trachea,  and  carefully  secured  by  a  ligature, 
so  that  no  air  might  escape,  l^y  making  pressure  on  the 
gum  bottle,  the  gas  was  made  to  pass  and  repass  into  and 
from  the  lungs  about  thirty  times  in  a  minute.  At  £rst. 
the  heart  acted  one  hundred  and  twenty  times  in  a  minute, 
with  regularity  and  strength  ;  the  thermometer,  in  the  rec. 
turn,  rose  to  100^.  At  the  end  cf  an  hour,  the  heart 
acted  as  frequently  as  before,  but  more  feebly;  the  blood 
Vol.  XXIX. — Supplemknt.  B  b  ia 
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e  arWrics  wss  very  little  nioiu  fiuriil  (han  (hat  i«  thfl 
;  the  therm omelcr  ia  llic  rtrctum  had  fallen  to  93^. 
;uffi  bottle  was  then  removed.  On  caiislitg  a  Klteam  of 
as,  which  it  ronlaincd,  to  pus  thioiigh  lime  watetf 
irfspnco  of  carbonic  aciil  was  indicittd  by  the  liquid 
Innliiatty  rendered  tuibid.  Tht  proportion  of  car- 
:  acid  was  not  accurately  determined;  but  it  appeared 
i.  rm  about  oue  half  of  the  quattliiy  of  gas  in  the  bottli.  ] 
B.  C.  BRODIB. 


Notes  b^  Mr.  J.  H.  FTasse-Sfratz  on  the  DiioxidaUon  of  A 
Oiide  of  Iron  bj/  Wdrogen  Gas:  ^ 

piioxMuionof  UeSIROI'S    of   repeating    the    experiment   of  Mesari.  | 
reu|,uk  Priestley,  Cliaussicr,  and  Ainadi-iis  Berthollet,  on  the  dis- 

oiitlafioii  of  iron  by  hidrugen  ^as,  I  last  year  employed  '\ 
Mr.  Charbaul,  then  a  pupil  of  the  School  of  Mining,  ti»  < 

make  !lii  oipoflnicnt  in  my  |iri'sciiro.  He  pr'jcfedi'il  in  two 
irays:  la  one  tl<e  iron  va-  ctl^oxidatt-d  liy  liidrugen,  in  the 
other  by  oil  and  chaiciMl.  In  the  lait^'r  e.ipcrtmcot  the 
metal  nns  fused  by  iiicrvasing  ihc  temperature,  to  as  to 
obtain  a  button  of  iron. 

Moru  wdghi         On  comparing  the^  two  niodi'S,   I  was  astonished  to  find, 

reducUon'br  oil  *''^'  ""^  dioiinutlou  of  weight  of  the  o.xidulc  of  iron  by  hi. 

iinl  ciurcujl.  ilrogcn  was  always  greaU-r  than  that  eflected  by  oil  and 
charcoal.    The  perplexity  into  wlucb  1  was  thrown  by  these 

ThecTperi-  rcsuKs  induced  me  lo  repeat  the  experiment  anew.  Ao- 
cordingly  this  year  I  employed  at  the  Practical  School  of 
Mining  the  pupil  Desrochcs,  of  whose  sagacity  and  pre- 
cision I  was  prcTiousIy salijficd,  lo  ilecomposc  bythe  action 
of  hidrogcn  gas  oxiilules  of  iron  from  the  valley  of  Aoste, 
and  specimens  of  oDgist  iron  from  FIha,  while  other  pupils 
assayed  the  same  minerals  before  nic  in  the  dry  way.  The 
results  obtained  agreed  precisely  with  lliose  of  last  year. 


AnadcChim.  lol.  Ixtii'i,  p,  117, 
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Pinalljr,  at  my  departure  from  Mod  tiers,  I  requested  the 
pupil  Desrochcs  to  mako  fresh  experiments  en  the  decom- 
position of  iha  oxidule  of  iron  of  Cogne,  and  oligist  iron 
of  Elba.  The  olliciat  statement  of  these  experiments,  cer« 
tified  bjr  engineer  Lebouilenger,  I  shall  proceed  to  lay  be- 
fore the  public. 

Ejcperiments  oh  the  DUoxidation  of  Oxide  and  Oondule 

of  Iron. 

It  has  been  said,  that  all  metals  are  capable  of  being  dis- Ditoxidation  of 
oxidated  by  heat,  and  that  the  temperature  required  for  °****^  ^^  ^***' 
their  reduction  is  much  higher  than  that  of  their  oxidation* 
It  is  easy  to  conceiYc,  that,  if  the  tendency  to  take  the 
aeriform  state  be  less  powerful  than  the  attraction  of  the 
oxigcn  by  the  metal,  the  oxigcn  will  be  solidified,  and  an 
oxide  formed:  but  if  the  elasticity  be  superior  *to.the  at- 
traction, no  combination,  or  oxidation,  will  take  place* 
This  occurs  in  the  manufacture  of  minium:  too  strong  a 
fire  produces  massicot,  and  somo.fimos  reduces  the  oxide  en- 
tirely. It  is  observable  too,  that,  beyond  a  certain  tem-  Oxidation  by 
perature,  the  time  required  for  oxidation  is  in  the  inverse  *^*^** 
ratio  of  the  heat.  This  I  had  an  opportuity  of  obserring 
in  the  oxidation  of  iron  by  heat  last  year.  Having  taken 
some  pure  filings  of  good  iron,  and  exposed  them  to  a 
graduated  heat,  I  obtained  in  a  very  little  time  an  addition 
of  3^  per  cent :  I  increased  the  beat  anxl  the  current  of 
air,  but  it  was  a  long  while  before  I  gained  40  per  cent: 
and  it  was  not  without  a  great  deal  of  trouble,  and  a  very 
long  time,  that  I  obtained  the  known  result  of  45  per  cent, 
which  I  could  not  exceed. 

But  is  heat  alone  capable  of  rcducin£^  all  metals  ?  This  Are  all  meta^ 
question  Is  already  decided  with  respect  to  some,  which  F^^"*^,*^^* ^^ 
hare  but  a  feeble  attraction  for  oxigcn.  As  to  those  which 
retain  it  forcibly,  it  may  be,  that  the  heat  requisite  for  their 
disoxidation  is  superior,  or  at  least  equal  to  that  necessary 
for  their  fusion ;  and  then  it  would  be  impossible  to  separate 
the  gas  from  the  metal. 

But  if  a  powerful  disoxidizcr  be  employed  in  conjunction 
ifith  caloric,  so  great  a  heat  will  not  be  required  io  reduce 
the  metal :  this  no  doubt  induced  the  yoonger.  Mr*  Ber« 

Bb2  thoUet 
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thollrt  (o  employ  h'lJrogen  gas  )□  his  e^tpt^riaicvU,  wbtcii 
1  repeated  u  follows. 

Two«p«iinen»  I  took  fl  gram.  [77-93  grs.]  of  o\iau1a(«l  iron  of  CofDe, 
niUr  qiiantiiy  of  oligist  iron  of  V.lbn,  and  |>lftced 
in  of  thrui  ill  a  semicircular  liibc  with  two  com  pur  tin  en  Is,  intend. 

hMKgrngii.  ^1  f^^l^  ,o  \,aii  one  of  Ihc  oxides.  Tlii^  fubo,  furnuhed 
with  a  long  stem  carted  at  one  end,  was  placed  in  a  ^n. 
barrel  open  at  both  ends,  prerionily  cleaned,  and  coaled 
eslernallr  with  loam,  to  preserve  il  from  oxidation.  .\l 
the  curred  end  of  the  stem,  M-hJch  answered  to  one  of  the 
ends  of  the  gnnbarrel,  a  curicd  tube  was  luted,  terminaU 
tag  underwater,  and  intended  to  afford  a  passage  to  the  super. 
lluoits  hiiirogen  gas  and  the  vapours  of  tiie  apparatus,  which 
were  collected  in  bottles  filled  wiih  water,  and  resting  on  a 

t  perforated  lest,  undernealh  which  the  tube  opened.     Tlie 

Konbarri;!  was  placed  4  inchet  from  the  grate  in  a  furnace, 
(he  opening  of  which  wa;  8  in.  [8'5  Eng.J  wide,  and  13 
[13'8]  high  from  the  grate,  which  rested  immediately  on 
the  nozzle  of  a  pair  of  forge  bellows.  To  the  oOicr  uud  of 
the  gunbarrel  wan  fitted  a  lube,  eurted  likewise,  comciu..  " 
iiicating  with  a  cock  placL'd  under  a  jar  cumplett-ly  iui. 
merscU  in  a  tub  of  water,  the  pressure  of  which  was  in. 
tended  to  force  out  the  hidrogea  gas,  with  which  the  jar 
iras  kept  aonslanfly  filled. 

All  ihe  parts  of  the  apparatus  being  securely  fixed  and 
luted,  it  was  found  to  be  air  tight,  by  passing  a  measured- 
portion  of  air  from  the  jar  into  the  receivers  at  the  other 
extremity. 

Hidrogen  gas  was  then  prepared  from  iron  filing<i  and 
diluted  sulphuric  acid;  (he  furnace  was  filled  with  charcoal ; 
the  lire  was  kindled,  and  blown  gently.  When  the  gun- 
barrel  was  redhot,  which  might  easily  be  seen  through  (he 
glass  tubes  at  iU  two  extremities,  .(lie  cock  was  closed,  and 
the  jar  filled  with  hidrogen  gas.  This  gas  was  then  passed 
through  Ihe  apparatus,  by  opening  the  cock  a  little.  Part 
of  the  gas  was  absorbed  ;  and  the  remainder,  which  was  re- 
ceifed  in  the  bottles  Hith  the  aqueous  tapour  that  condensed 
in  them,  was  returned  into  the  jar.  In  (his  process  the 
oxidule  and  oligist  iron  at  this  temperature,  presenting  to 
iho  gat  a  porous  mass,  which  it  cotild  easily  ttaierse,  each 
particle 
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particle  wu  farrouDded  with  hidrogeoy  gave  up  its  oxigen^ 
aod  formed  yaponr  of  water,  which  was  perceived  to  con. 
dense  in  the  curred  tu1)e  at  the  extremity  of  the  barrel ; 
and  which,  at  the  close  of  the  operation,  when  the  heat 
was  excessire,  trarerscU  all  the  water  in  the  tube  and  the  * 
bottles,  producing  ^wreaths  of  white  yapour,  similar  to 
those  bsuing  from  rockets. 

Care  was  taken  to  keep  in  the  tub  a  sufficient  quantity 
of  water  to  coyer  the  jar;  and  also  such  a  quantity  of  gas 
in  the  jar,  that  the  pressure  should  l>e  always  nearly  the 
same,  and  the  passage  of  the  gas  consequently  uniform. 
The  fire  was  gradually  increased ;  but  absorption  still  talu 
iog  place.  It,  was  stopped  when  it  appeared  to  be  at  a  maxi. 
Bium.  I  then  thought  I  obscrred,  that  the  fire  was  not 
stronger  than  might  have  been  produced  in  a  common  fur« 
nace,  simply  supplied  with  the  current  of  air  passing 
through  the  ash-hole,  ao  that  the  bellows  were  useless.  This 
howcTer  I  mention  only  as  a  conjecture,  more  decisiye 
proofs  being  necessary  to  ascertain  it. 

We  were  employed  in  the  fatiguing  operations  of  snp* 
plying  fuel,  filliog  the  jar  with  hidrogen,  emptying  under 
it  the  bottles  containing  the  hidrogen  that  had  passed  through  .    ' 

the  apparatus,  preparing  others  to  receiye  that  which  was 
constantly  issuing  from  it,  and  keeping  up  the  leTcl  of  the 
water  in  the  two  tubs,  for  four  hours  and  a  half.  At  the 
expiration  of  this  time  the  iron  oxides  having  absorbed  tho 
eight  bottles  of  hidrogen  gas  that  had  been  prepared,  it 
was  necessary  to  put  an  end  to  the  experiment:  and  for  my 
own  satisfaction,  I  dilated  the  end  of  the  gun  barrel  that 
contained  the  plate  iron  stem  of  the  tube,  and  Che  curved 
end  of  this  stem  enabled  me  to  draw  out  the  tube  with  an 
iron  wire.  I  weighed  the  iron  immediately :  that  of  Cogne  Their  weight.' 
weighed  4-19  gr.  [64-72  grs.j ;  that  of  Elba,  377  g' •  *^il^^ J*" 
|;58-M  grs.]  pcrimcn 

The  oxidule  of  Cogne  had  become  altogether  stony,  and  ^bich  was  per* 
of  a  yellowish  gray.     Many  pieces  of  the  oligist  iron  had  pf^,"*^^"*' 
lost  their  metallic  lustre,  hating  turned  yellowish,  and  ac- 
quired a  duller  lustre  like  that  of  silver:  but  I  was  notcer. 
tain,  that  this  iron  was  reduced,  since  no  superfluous  hi« 
^rogen  gas  had  passed  over, 

3  This 


m* 


This  induced  me  to  contioue-  the  experiment.  Tbe  ap* 
paratus  was  fitted  up  again  as  hvfotc;  and,  aft^  I  had 
made  a  considerable  quantity  of  htdrogra  gas,  ^nd  taken 
the  procautioiiB  aboTdncuiioncd,  llic  Cre  Mas  kiodled,  and 
gas  was  passtid  oicr,  till  no  sensible  absurpriuu  took  place. 
All  tfac  fuel  reinaiDiiig  Id  the  furnace  '*ai  iLen  consumed, 
hy  conlinuing  the  a::lion  of  IJic  bcllowii;  and  during  this 
combuilion  gat  was  still  passed  uvtr,  that  no  water  might 
introduce  iistlf  into  (ho  Kui'barrcl  ducing  Hi  cooling,  which 
vaa  thus  clu-cled  ferj  ):radual]ji'.  The  jar  wai  cooled  full 
of  gas,  and  the  appdralus  taken  to  pieces  aa  before. 

The  oxiduie  of  Cogue  now  weighed  3-Ga  gr.  [56  09  grB.] 
and  the  oligist  iron  of  Ellu  333  gr.  [;a-2S  gr*.] 

The  oxidiilatcii  irun  uf  Cugui:  had  altogether  lost  itf 
metallic  lukltc:  its  yelloni:>h  aspect  uhibitcd  spots  separ. 
able  rrnm  the  ^cllowi>Ji  grA/  ground,  which,  examined 
If  itb  a  lens,  ohibtted  a  nart  of  lucullk  a^'borizalioa^  uf  tbe 
colour  of  cail  iron.  On  hammering  it  acquired  lustre, 
Knd  flattened,  but  at  length  h>ok>:  (owiog,  no  doubt,  to 
the  iuipurilieE  of  the  ore).  Jle  fracture  was  then  lery 
brilliaal,  and  resembling  that  of  iroa. 

The  irca  of  Elba  had  tiLc-.ii?f  lost  its  metallic  lustre, 
but  had  assumed  3  tluller,  rtsr-bliiig  liut  of  silver.  Some 
parts  hull  tlie  jppcaiaiic^  uf  a  ^pon^e,  coloured  supcr- 
jiciaily  with  a  fiifsiliTe  tint,  \jryi:i^  from  jellow  lo  that  of 
coarse  I'misiLiii  blue,  and  llipiicc  ['>  viuiet.  Al!  ils  sptcies 
were  mall^ible,  and  were  reduted  thinner  under  llie  ham- 
mer than  tl'u  iron  of  Cogne  before  thi-y  broke.  Afler  the 
experiment  llio  hpetimens  were  an.ilj.-ed,  lo  deteroiiiic  ex- 
aelly  the  q"i:ii!i(y  ot  iron  ihej  coiiuiiied. 

The  3-iiO  gram.  [56-9!)  grs.]  of  iron  of  Cogne  wero 
trealiHl  Mllh  ijiirumuriatie  akid.  A  largi^  ij-jaiillly  of  nitrous 
acid  uiis  evolved  in  red  fujies,  which  pro\ed  the  great  dis- 
oxidiiioi)  of  iho  o\i['.ule.  Tliut  nuthlnt;  might  be  lost,  it 
was  not  levigated;  nideli  uid  not  pierent  the  nelign  from 
bt;jrig  brisk,  and  eoiii|.'ek'd  i\i  a  fc»  hours,  even  without 
hcalbig.  This  was  necessarilj  ilie  ease;  for,  (he  iron  hav- 
ing been  rendered  very  porous  by  (he  process  of  disoxida- 
tion,  every  particle  of  tbe  metal  was  separated,  as  it  were 
fioiii  the  rest,  and  from  the  carchy  particles,  so  that  the 

acid 
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cottld  Mt  OB  •tbem  wkh  fiicllitj.     Hating  evaporated  The  iron  of 
to  ^ynett,  water  was  added,  and  a  Uitle  mnriatic  add,  toP^^^^' 
take  up  the  oxide  of  iron  separated  by  drying.     A  whitisk 
granuJar  precipitate  was  obtained;  which,  collected  on  a 
filter,  washed  and  calcined,  became  very  white,  and  weigh, 
ed  0*36  of  a  gram.  [5-56  grs.]     This  was  sileat. 

The  solution,  of  a  fine  orange  yellow  colour,  was  sa. 
tnratcd  by  ammonia ;  only  taking  care  to  leave  a  slight  ex« 
cess  of  acid,  to  hold  in  solution  all  the  earths,  that  might, 
hare  fallen  down  with  the  oxide  of  iron.  This  oxide  was 
collected  on  a  filter ;  and  the  liquOr  assayed  by  carbonatf 
and  oxalate  of  ammonia  to  detect  the  presence  of  alumina 
and  lime.  No  precipitate  being  thrown  down,  the  Ilqaor 
was  evaporated  to  dryness ;  and  the  muriates,  oxalates,  and 
carbonates  of  ammonia  and  magnesia  (for,  if  there  were 
any  earth  present,  it  could  only  be  magnesia)  were  after« 
ward  calcined.  The  amraoniacal  salts  were  Tolatlli^d ;  and 
a  substance  was  loft  (it  was  an  oxalate),  whichj  having 
been  again  calcined  on  a  porcelain  test^  became  white,  tnd 
weighed  0*31  of  a  gr.  [4*79  gr$.]     It  was  magnesia. 

As  the  oxide  of  iron  remaining  on  the  filter  might  stitt 
contain  other  metals  and  earths,  it  was  treated  by  aoetio 
acid,  and  heated  to  dryness.  Water  was  then  added,  and 
it  was  heatid  to  dryness  again.  Lastly,  after  having  added 
more  water,  cleaned  the  capsule,  and  heated  a  little;  the 
solution  was  filtered,  evaporated  to  dryness,  and  the  rc<^ 
siduum  calcined  on  a  porcelain  test.  The  whole  was  vola^ 
tilized,  except  a  blackish,  alkaline  substance,  incapable  of 
being  weighed,  which  was  presumed  to  be  lime  (proceeding 
from  the  filtrcs)  contaminated  by  the  carbon  of  the  decom» 
posed  acetic  arid. 

The  iron  left  on  the  fiUre  was  treated  with  muriatic  acid, 
because  it  was  suspected  to  contain  stiex;  for  the  nitro* 
muriatic  acid  might  have  dissolved  a  portion  of  this  earth 
in  its  state  of  diuntegration,  and  the  ammonia  would  hive 
{>recipttated  the  silex  with  the  iron.  This  in  faeti#aa  tW 
ease:  for,  after  having  filtered  the  solution  •liroa^  ihertt 
was  4  residuum,  which,  when  washed  and  cajcided^  bek^ 
came  very  white,  and  weighed  0*2  of  a  gram.  [3*09  grs.]  ; 
and  this  was  silex.  -       '^ 

The  - 


The  iron  W»s  prccipilatcd  by  ammonia,  which  was  boiled 
on  it  reppat(<dly  to  remove  Ihe  acid  ;  and,  afler  calcinaticn 
in  the  open  air,  -I'D.S  gr.  [(13-03  gri.]  uf  &ne  red  oxide  of 
iroo  were  obtaintil. 

Tiius  the  oxtdulated  iron  of  Coifnc yielded 
Red  oxide  of  irou     -         4-07*  grammes  =  62-86  grains 
gitet        ...         0-56  =    865 

Magnww  -         -        O-Si  =   -l-TS 

Accordingly  it  contained  0-87  of  a  gr.  [13-44  grs.]  of  earth  ; 
and  consequently  of  the  5  gr.  [77-23  srs.J  employed  «nly 
4-13  gr.  [63-76  grs,]  wctc  oxidule.  Now  in  the  cipcri- 
■nent  of  the  disoxidfttion  the  fi  gr.  [77-^3  gn.']  were  ro. 
duced  tO3O9[i>S-90Brs.]:  4't3Kr.  [63-75  gr*.]  of  o^'Jola 
ihcreftfrc  containi.'d  1-31,  gr.  [30-33  grc]  of  oiigcn  (lost  in 
the  expcriDiciK.;)  and  coascqucniiy  the  oxidulated  iron  of 
Cognc  is  at  '-M^°  per  cent,  or  31-7*2  per  cent. 

lu    like   niatincr  the  oligist  imn   of    the  isle  of    Elba 


Itiwulti  of  Ihe 
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4-4    grammes  =  67-96  grains 
Silcx       .         -         -       0-25  =    3-86. 

Thus,  as  there  were  0'2S  of  a  pr.  [,1-8fi  grs.}  of  earth, 
there  were  only  4-75  gr.  [73-37  grs.]  of  oxide  in  the  sub- 
stance employed :  and,  as  the  5  gr.  [77-33  grs.]  were  re. 
fluced  in  the  ciperinient  to  3-33  gr.  [oi-28  grs.],  they  had 
lost  1-68  gr.  [25-!)5grs.];  consctiucnlly  there  were  I'CSgr. 
[25-95  grs.]  of  oxigea  to  4*75  gr.  [73-37  grs]  of  oxide. 
The  oliglst  iron  of  (he  isle  of  F.IIja  therefore  has  '^^1^  per 
cent  of  oxigen,  or  35-37  per  cent  nearly. 

If  we  may  be  allowed  to  dcifnil  on  these  results,  ve 
tt^y  conclude,  that  the  OKidulatcd  iron  of  Cogne  contains 
32  of 'oxigen  in  100  of  the  oxidiilc;  and  that  the  oligis^ 
iron  of  Elba  cdolains  35  of  oxigcn  in  100  of  oxide. 

Other  Eesulfs. 

It  has  been  seen,  that  there  were  4-13  gr.  [63-75  grs.] 

'of  oxidule  in  the  iron   of  Cogne,  and  that  this  iron  was 

axidbed  in  the  proportiun  of  31-72  per  rent.     It  ha^  ap> 

peared  too,  that  the  3-69  gr.  [5G-99  grs.]  of  iron  of  Cogne 
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obtained  by  disoxidation*  contained  0*87  [13*44  grs.]  of 
earth;  consequently  there  were  S*69— 0*87  =  2*82  gr. 
{43*56  grs. J  of  pure  iron.  In  the  analysis  of  this  iron 
4*07  gr.  [62*86  grs.]  of  red  oxide  were  obtained :  the  red 
oxide  therefore  c<yitained  4*07— 2*82= 1*25  gr.  [19*31  grs.] 
-of  oxigen;  and  consequently  was  at  *\i%^  per  cent,  or  44 
per  cent  and  upward,  (allowing  for  any  trifling  errour). 

As  to  the  iron  of  Elba,  we  find  by  calculation,  that  the  and  that  of 
red  oxide  obtained  was  at  43  per  cent  and  upward,  allowing 
likewise  for  any  trifling  errour ;  and  if  we  take  the  mean 
of  the  two  results,  admitting  decimals  and  allowing  for  any 
little  errour,  we  shalf  find,  that  the  red  oxide  is  at  44  per 
cent. 

In  some  troublesome  experiments,  which  I  shall  not  de«  Hidrogen  db- 

8cribe,  I  was  employed  to  obtain  hidrogen  by  the  decom- f***^***  ^ !*•• 
...         J.        .  r«      -.1 .  » .     1  j»      mg water oTtr 

position  of  water.     For  this  purpose  I  took  some  Tery  fine  iron  win* 

iron  wire,  which  I  weighed  and  introduced  into  a  gunbarrel, 

adapted  to  this  a  retort  filled  with  water,  and  proceeded  in 

the  Qsual  way.     After  the  process  I  had  a  wire  extremely  State  c/  tbt 

increased  in  size,  consisting  of  an  assemblage  of  octaedral  ^''°'^* 

crystals  so  small  as  to  be  Tisible  only  by  a  lens,  and  form. 

ing  a  fragile  wire  oxided  in  all  parts.     I  weighed  it,  and  as 

there  were  still  some  parts  that  had  been  less  heated,  and 

Bot  perfectly  oxided,  I  puWerised  the  oxidule,  subtracted 

the  iron  thus  separated,  and  on  calculation  found  I  had  an 

oxidule  of  32  per  cent  and  upward. 

DESROCUES. 

This  is  to  certify,  that  those  experiments  were  made  at 
the  laboratory  of  the  School  of  Mines  in  the  month  of 
August,  1809. 

LE  BOULLEXGER. 

Observations  by  Mr.  Uassenpratz. 
It  follows  from  the  experiments  of  Mr.  Desroches,  that  Obserrationsby 
the  oxidule  of  Cogne  lost  0*317  of  oxigen,  which  amounts^';;"**"'*" 
to  46  parts  to  100  of  iron;  and  that  the  oligist  iron  of 
Elba  lost  0*3537,  which  would  make  more  than  54  to  100 

of  iroik 

TIi« 
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^^  r  fineiii  yiddMl  from  &  gr.  [77-23  gra.)  »  button  eova^ 

Qg  S-it  gc.  [5982  frs.]  of  iron,  and  0-68  of  a  giij 
[IL  19  gri-]  of  scoris,  which  wou)iI  make  the  loss  about] 
37  (o  100  of  iron;  and  in  atiothet  cipyiment  th«  5  gni 
yielded  a  button  contamin;  338  gr.  [S4-21  grs.]  of  itoa^Z 
and  0-78  [1^-05  grs.]  of  iiconae,  making  llie  lou  S5  to  109. 
of  iron.     We  will  take  the  higliest  tonn,  27. 

The  oligist  iron  of  Elba  fielded  from  5  gram,  a  buttoi  ] 

of  iron  weighing  3.a  [55-6  grs,]  andO-1  [1-54  gr.]  of  seoriiei  ; 

which  would  make  the  loei  30  to  100  of  iron.  ; 

More  Ian  in  Thas  the  iliAerence  of  lost  In  the  two  modes  of  reducing  j 

b'*hS'r.""""'     ""^   "^'''^    "^    '■"""   "'""'''   '"^    ^*"'    ""^  onidule   of   iron   (t(j 

ibui  ID  till!  bj  Cogne  48  bj  hidrogen,  and  57  by  charcoal ;  and  for  tiw' 

chamil.  oiigist  iron  of  Elba  54  by  htdrogin  and  30  by  charcoal.  i 

PepibU c*iiK>       With  regard  to  the  caiisc)^,  that  may  prod'ice  Ihig  difU 

ofihcdiffei-      fcTcnce,  we  may  ditfinguish  Ihreer   1,   rhe  charcoal,  IhU ' 

combines  with  the  iruH,  when  the  metal  is  fused  with   thit-^ 

combustible;    9,  the  oxigcn,    that    may  remain   coubinodll^ 

with  the  iroo  id  Iho  melaliic  button  obtain^  ;  3,  the  aclioa  ' 

of  the  hidr.iRcn  on  the  iron,  tiie  gas  disjolring  and  carry. 

ing  olf  some  of  the  metal. 

Addition  to  the      Di-siroiis  of  kiioniiig  what  might  he  the  influence  (if  cack 

iron  by  carbon,  „f  ^j,^^^  Musf=,   I    fusfd   In   a  rrni-iMc  lined  wjlli  charcojJ 

6  gr.   of  iron   wire   prcvionslv  i^oalu'd  in   oil.   and  obtained 

a  button  ueichinc  5-13.      H.nrr  it  f.illuws,   that  somewhal 

less  than  0-03  of  f.irhun  w.ts  rombinL'i!  '.^  ifh  i!. 

ind  by  r.irbon        I  aflcmard  (llssolvii!  5  gr.  of  iron  i;i  nitric  acid,   in  order 

and  OMgcn.       ^^  oxidate  t!ic  melai    to  a  maximnui  ;   moistened  the  oiido 

»ilh  oil ;  plucc!!  it  in  a  crucible  lined  u  ilh  charcoal  to  fuse 

it ;   and  obl.ijn.d  a  bii'lon  wcicliiii?  r,-1  r   consequently  O-O*. 

of  carbon  and  oxigeii  hail  combined  \\  ilh  the  iron. 

Siijj|H)sin^',   that  0-01  of  raibon  and  oxi^en  remained  in 

the  bulluns  obtfuncd  from  the  o^idiilc  of  Co^ne  and  tha 

oligist  iron  of  KIba,   it  uoiilil   fullow,  that  the  oxidule  of 

Cogne  h^id  lo&l  OL'ar  3'i  per  cent  of  oxigcn,  and  the  iron 

of  Klbancar36. 

D'i{Ti'r?nce  b«-       These  two  results  agree  in  placing  the  oxidule  of  Cogne 

iweenihe  two   .j^  ^^^  rank  of  black  oxides  obtained  by  the  deconiposifion 

of  water  o»er  iron;  for  this  ptoiiorlion  of  32  is  nearly 

what 
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what  I  haye  deduced  from  the  experiments  of  several  able 
chemists  on  the  composition  and  decomposition  of  oxidules 
of  iron.  It  is  also. the  same  as  Mr.  Desroches  has  ilcducc4 
from  the  experiments  he  made  thi^  year  at  Moutiers. 

It  follows  too  from  these  experiments,  that  the  oligist 
iron  is  more  oxidcd  than  the  oxidule,  as  the  learned  Mr. 
Haliy  had  concluded  from  the  colour  of  these  two  ores 
Hhen  powdered. 

But   "Hhen  we  haio  taken  account  of  the  carbon  and  Loss  in  the  *♦• 
•  oxigon  combined  in  the  metallic  button  obtained  from  the  j"^g^jjj[  jj^j]^ 
disoxidation  of  oxides  of  iron  by  charcoal,  it  appears,  that  accounted  for. 

I 

the  loss  they  undergo  in  their  reduction  is  still  less  than  that 
which  occurs  when  they  are  disoxided  by  hidrogcn  ;  since  in 
the  latter  case  the  oxidule  of  Cogne  lost  46  to  100  of  iron, 
while  it  lost  but  32  in  the  reduction  by  charcoal;  and  th^  ' 
iron  of  Elba  lost  54  with  hidrogcn,  and  only  36  with  char- 
coal. 

Is  this  diifcrence  ascribable  t(.  the  solvent  action  of  hi.  Iron  apparently 
drogen  ?  Some  observations  seciu  to  warrant  this  conclusion,  rained  off  by 
1,  When  the  hidrogen  gas  obtained  by  the  dccom;)os.iiion  af  thehidrogen. 
water  passed  over  iron,  or  by  dissolving  this  metal  in  acids^ 
or  otherwise,,  is  preserved  in  jars  over  water,   the  interior 
of  the  jars  sometimes  becomes  coated  with  a  slight  stratum 
of  oxide  of  iron.     2,  At  the  end  of  the  account  of  his  ex- 
periments    Mr.  Dcsrochrs  had   added    the  following  note, 
^^  A  great  doal  of  ferruginous  hidrogen  gas  was  evolved,  as 
I  found  by  its  smell;  lo  that  probably  some  iron  was  lost 
in  the  pabsa'je  of  the  hidrogen  s;as  through  it." 

I  do  not  think  however,  as  Mr.  Desroches  observes,  that  This  desenrei 
we  should  hastily  conclude  hidrogen  to  have  a  solvent  ac-  ^  ^* 
tion  on  iron  from  his  experiments  alone.  They  should  be 
repeated  and  varied  in  several  ways,  before  we  decide  on 
a  fact  of  such  importance.  If  is  sufficient  for  me  at  pre. 
sent  to  hare  calU-d  the  attention  of  chemists  to  a  result,  Uiaf 
is  worthy  their  coubidt-ratlon. 


eouroam&n  oi  niUMkit  or  amhohia. 


1 
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Determination  of  the  Quantity  of  Hidrogen  and  of  Am, 
monia  contained  in  the  Amalgam  of  Ammonia :  btf  Mestr$.    I 
Gat.Lussac  andThenarb".  ] 

li-  W  F,  (ook  3069  gr.  [47'40:i  grs.]  of  niercnry,  placed    ] 
Q  tbcm  Li  a  smalt  cupel  of  sal  smuoniitc  at  the  Degativc  pole, 
and,  when  thfir  bnik  was  about  qiiiDtupled,  threw  them    < 
into  a  conical  glass  filled  wiih  water,  in  which  wBs  pre. 
fionsly  placed  a  soiall  jar  also  filk'd-     The  bubbles  of  air,     ' 
that  might  have  bern  adhorent  to  the  buttun  of  ataalgam,  J 
were  at  first  suffered  to  escape,  bj  keeping  the  jar  dose  to 
the  sides  of  the  glass;  after  uhich  the  jar  was  nised,  so  as    , 
to  let  the  button  fall  to  (he  bottom,  and  all  thehidrogen 
gas  arising  from  it  was  collccterl   graduallj  in  the  upper 
part  of  the  jar.     Six  buttons  uf  amalgam,  each  inad»  with     , 
■  similar  quantity  of  mercury,  and  treated  in  this  maDoer  4 
succcsMTcly,  produced  such  a  quantity  of  hidrogcn,  that  1 
(he  mercury  bad  absorbed  J--!?  times  its  bnIk  of  this  gaa  in  1 
passing   to   (lit  state  of   soft   amalgam.       To    avoid   every 
source  of  erroxr,  the  bulk  of  the  mercury  employed  and 
of  (he  hidrogrn  collected  was  measured  in  the  same  tube, 
wfiich  was  accurately  graduated. 

A  sccood  experimeat,  made  also  with  six  buttons  of  soft 
amalgam,  having  aRucded  results  scarcely  differing  from 
the  preceding,  (hey  may  be  considered  as  exact,  or  at 
least  as  approaching  very  nearly  to  the  (rath.  It  may 
happen  however,  that,  on  a  repetition  of  these  expcri. 
ments,  other  numbers  than  ours  may  be  found;  and  (his 
must  necessarily  be  the  case,  if  the  amalgam  were  not 
made  so  as  to  obtain  it  soft,  or  so  that  the  mercury  cntcr< 
jng  into  i(  should  have  its  bulk  at  least  quintupled. 
„.  Weimaginedat  first,  IhatbyamalgamatingaglTen quantity 
'■  of  mercury  and  deducting  the  known  weight  of  the  mercury 
and  the  bidrogen  it  contained,  we  should  find  exactly  thcquan. 
tity  of  ammonia  entering  into  the  amalgam.     But  we  sooit 


*  Annal.  deChim.  vol.  Iii\iii,  p.  203.     Eiitracleil from  a  paper 
Kad  to  the  Institute,  September,  ISUif. 

found 
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found,  that  this  modo  of  analysis  was  Tery  inaccurate :  \$ty 
because  the  amalgam  is  half  destroyed  before  it  is  well  dried : 
2dly,  because  this  amalgam  displaces  a  ?olume  of  air,  of 
which  it  is  diihcttlt  to  take  account:  3dly,  and  lastly,  be- 
cause,  on  introducing  it  into  the  phial,  the  hidrogen  and 
ammoniacat  gas  evolved  take  the  place  of  a  quantity  of 
air,  which  cannot  be  estimated,  and  must  necessarily  occa- 
sion great  erroura  in  the  results.  Hence  the  weights  of  all 
differed  from  one  another.  One  gave  us  on  3*060  gr.  of 
mercury  an  augmentation  of  0*00^;  another,  an  increase 
of  0003  ;  a  third,  of  0*0045  ;  and  a  fourth,  of  0*001  only. 
It  is  even  possible,'  that  a  loss  of  weight  might  appear, 
since  the  air  of  the  phial  is  replaced  by  hidrogen  and  am* 
moniacal  gas.  Such  no  doubt  were  the  causes  of  Mr.  Davy 'I 
mistake,  when  ho  found  that  mercury,  in  forming  an 
amalgam,  was  increased  only  a  twelve-thousandth  of  iU 
weight. 

Impelled  by  these  reasons  to  reject  this  mode  of  analysis,  Mode  of  aiw- 
we  employed  the  following,  which  we  consider  as  very  *ysuj  emplojisl. 
exact.  Knowing  the  quantity  of  hidrogen  contained  in  the 
ammoniacal  amalgam ;  and  not  doubting,  that  the  hidrogen- 
and  ammonia  were  in  a  uniform  proportion  to  each  other 
in  this  amalgam,  we  had  recourse  to  this  proportion,  to  de. 
termine  the  whole  quantity  of  the  ammonia  it  contained. 
For  this  purpose  we  converted  into  amalgam  3-069  gr, 
[47*403  grs.]  of  mercury;  after  the  amalgam  was  well 
dried  with  blotting  paper,  we  Introduced  it  immediately  ipto 
a  small  jar  very  dry,  and  a  quarter  filled  with  mercury  j; 
and  inNnediately  too  clapping  a  finger  on  the  mouth  of  the 
jar,  we  shook  the  Avhole  together  for  a  few  minutes.  In 
this  way  the  portion  of  amalgam  that  still  subsisted  was  dc^ 
composed,  the  hidrogen  and  ammonia  it  contained  return- 
ing to  the  state  of  gas ;  for  the  hiomcnt  the  little  jar  wa9 
immersed  in  mercury  and  unstopped,  the  mercury  was  seen 
to  sink.  Three  other  similar  experiments  were  made,  in 
ordir  to  obtain  more  decisive  results;  and  after  each  cx^ 
periment  the  gasses  were  passed  into  one  and  the  same  very 
dry  tube  filled  with  mercury.  When  they  were  thus  all 
collected  in  the  tube,  the  quantity  of  ammonia  they  con- 
tained was  determined  by  agitating  them  with  water.  Then, 
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lOw  (TXDctly  thf  quantify  of  hidrogen   prnscnl,   wllidi, 

t  resiiluuiQ,  yi»%  mingled  irilh  a  great  deal  of  ComtDDti 

'.  it  was  burot  in  Volta's  eudiometer,  t*ilh  an  addition 

At       irogca  a^d  oiigen  in  known  quantities,  tn  order  l» 

r  ihe  coinhusCion  complete  and  muiv  easy. 

vflwb  fuumi,  thai  in  thr^e  gnsw^  the  ammon'm  was  to 

idrogen  M  28  to  ?3.  Hnl  as  we  knfw,  that  the  mer. 
'       rtsorbrd  3-47  timea  itg  hulk  of  liidrogrn  in  paiifin; 

■stalDof  soft  amni^in,  itroilons,  thai,  in  acquiring 
stale,  it  abforhi  at  the  sainu  time  4-22  times  Us  bulk 

iini)niiipaii.irBK>  bm) fvin«r<quetil1y  the  mercnry,  in  \am- 
irrg  M  ti  is  increased  in  weight  about 

0-OOOr,  I  crimcnts  of  Mr.   DaVy  it  b 

incr  >  tweive-iliuueandth.      Our  increase  loo  u  a 

niinimum;  lor  it  i»  rcry  possible,  that  a  part  of  the  am. 
mortia  is  n(tM)rI>eil  iu  titt  course  of  onr  exjwrimenf.  Thougk 
tht«  incrnaii!  is  very  small,  it  would  appear  sufficient  to 
Fxplain  the  formatiuil  of  ibeamalgitm,  if  it  be  cotiBidcred, 
that  hidrofen  »nd  amniuniA  are  very  light  t^ubstances  ;  and 
that,  beinf  retained  in  this  nmelgam  by  a  very  weak  affinltj', 
they  are  scarcely  moi'C  condensed  thau  iu  the  free  state. 


On  Ihe  Decomposition  of  some  vegetable  or  animal  Sub* 
stances  subjected  to  tite  Action  of  Heat:  bj/  Mr.  Gay- 


Wu 


Some  sub-  V^  HEX  certain  substances  belonging  to  the  rcgelable 
dfvoirip'isiil  by  "^  animal  kingdom,  as  oxalic  acid,  indigo,  &c.,  arc  sub* 
jecfcrt  to  distillation,  part  is  decomposed,  and  part  is  vola- 
tilized wiihout  alteration.  To  prore,  that  thisisnotowinj 
In  the  impurity  of  Ihc£c  substances,  we  have  only  to  distil 
ancn-  what  was  volalizcd,  and  tvc  shall  find  as  much  in  pro- 
porfiin  diTcimposcd  as  the  first  time;  so  that,  if  the  p 
cess  be  fri'qur:illy  ri pealed,  \.c  si!.-;!!  obtain  a  complete 
cOTtiposiliun.     These  facts,  thui'jii  very  remarkable,  have 

•  Ann.  d"  Chim.  vnl.  \\\]\-,  p.  tSS.     t'cmniuiiicaled  to  tha 
Society  of  Arcueil,  November,  iaor».  . 
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iii5€Oi|rosiTioir  09  certain  suB&TAyccs  bt  nwAT.  3g3 

Bet  Bfiffioieii.tly  engaged  the  attention  of  chemists :  I  will 
therefore  endeavour  iOi  eiplaiD  them  from  the  principles  t 
bate  laid  down  in  a  paper  on  the  TolatHization  of  sub* 
itancesy  printed  in  tlu^  first  volume  of  the  Societjof  Arcueih 
The  question  to  be  solved  is  this:  Why,  when  certain  sub«  Why? 
stances  of  the  vegetable  or  animal  kind  arc  distilled,  is  part 
decomposed,  and  part  folatilized?  Why  are  they  aot  en- 
tirely volatilized,  or  entirely  decomposed  ? 

The  substances,  that  present  to  us  this  kind  of  altera-  Volatilization 
tion  are  volatile,  and  at  the  same  time  capable  of  being  dc-  ^J^^^^l  ^y  ^^at 
composed  by  heat.     Farther^  a  substance  cannot  be  volfK 
tilized  below  the  point  at  which  its  Tapour  has  a  degree  of 
elasticity  sufficient  to  overcome  the  weight  of  the  atmos- 
phere, unless  this  vapour  can  mix  with  the  air,  or  some  or  3u;sisted  by 
other  elastic  fluid.  K^* 

Now  if  a  sabstanco^  that  is  both  TX>lati]d  and  capable  of  Aeubstanoe  .. 
being  decomposed^  be  aubjected  to  t^e  action  of  beat, .  it  fiij^j^i^llo'* 
may  happen  either  that  it  will  be  completely  volatiliao^i  Uccomposition, 
before  it  experiences  a  sufficieiU  degree  of.  heat  to  decern*  ^"^  ^^® ^**"*^^^' 
pose  it;  or  that  it  will  be  decomposed,  .bej^re  jQs  -vapoMf 
bas  acquired  a  suiRcient  elasticity^  to  overcome,  the  pressure 
of  the  atmosphere.. 

In  the  first  case  there  is  no  difficulty:  it  is  that  of  .-tlw First  case. 
distillation  of  acetic  acid,  alcohvJ,  ether,  volatile  oiis,,&;c. 
As  to  the  substances  included  in  the  second^  as  indigo,  the  Second. 
oxalic,  gallic,  and  succinic  acido^  wasc,  Sliet,  fixed  oils,  &q. 
tkey  begin  to  be  dccoropobed,  befbre  they  arc  volatilizod: 
but,  as  their  decomposition  produces  gasscs,  these  gasses  Gause  &f  a 
will  cause  the  volatilization  of  the  part  not  decomposed,  in  P^T***.^  ^*'/*' 
the  same  manner  as  the  air  causes  that  of  water  below  its 
boiling  point. 

Since  the  gasscs  that  result  from  the  decomposition  of  a  which  may  be 
substance  are  the  cause  of  its  volatilization,  and  withdraw  P'*^*^"^*^' 
it  from  complete  destruction ;  and  as  all  elastic  fluids  possess 
the  same  properties  in  this  respect;  it  is  easy  completely  to 
Tojatiiize  indigo,  several  vegetable  acids,  and  many  other 
substances,  without  their   undergoing  any  alteration.     It 
is  sufficient,  to  keep  their  temperature  a  little  below  that 
at  which  they  are  decomposed,  and  to  cause  a  current  of 
some  clastic  fluid,  that  has  no  chemical  action  on  them^  to 
pMB$  through  them* 

TbeM 


untioubdHlly  (eA  mtich  indebted  to  Mr. 
l^apMs  Dpun  the  motion  of 
rockcta.  A»  the  subject  is  3n  ioiportuni  and  curious  one, 
it  ts  liighly  dcicrTins  of  accurate  invistigation.  On  Ihia 
tccuunt  I  am  desiroui  of  pointing  out  to  Mr.  Moore's  no- 
tice, as  early  as  possible,  an  erroiir  info  which  he  has  in> 
a4Terteiilly  fallfo.  In  his  inrestigntion  of  the  retislanctf 
opposed  to  a  cylinder  moTing  in  a  fluid,  in  a  direction  In. 
dined  tu  the  axis,  he  espressei  the  sine  of  the  angle  P  T  n- 
(see  fig.  2,  Plate  lii,)  in  lermt  of  the  sinet  and  cmlnei 
of  PTQ,  and  QTn;  forgetting  that  the  three  angle*  are- 
in  different  planety  and  consequently  that  the  trigonome- 
trical formula,  to  nhich  he  refers,  will  not  apply.  '- 
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PREFACE. 

THE  Aiuhors  of  Original  Papers  aod  ComniiuHcatiefH  in  the 
present  Volume  arc  Mrs,  Agnes  Ibdetson ;  W.  H.  B.;  Mr. 
John  Davy;  Mr.  Grover  Kemp;  Thomas  Forsier,  Kmj,;  Luke 
Howard,  E-M].;  Dr.  Deferoche;  W.Moore,  Esq.;  H.  T.  S. ;  Adain 
Anderson,  Esq. ;  Marshall  Hall.  Esq. ;  Mat  hematic  li:j  ;  Mr.  Charles 
Sylvester;  Thon.as  Stewart  Traill,  M.  D. ;  Mr,  John  Murray; 
K'ichjird  Lovell  Edgeworih,  Esq,  E.  R.  S.  M.  K.  I.  A.  &c.;  J^bn 
Farey,  seiir.  Esq. ;  Nauticus ;  and  Mr.  John  Goiigh. 

Of  Foreign  Works,  M.  BertboIIet ;  M.  Gay-Lnasac ;  M.Thenit(^, 
M.  VanqiieTin;  M.  Malus;  M,  Biot;  Mr.  J.  Cloud;  M.  tl'Arest  ; 
M.  Decandolle;  M.  Vilalis;  M.  HuUv;  Prof.  Pictet;  Prof.  P, 
Prev-ost;  C'ount tl«>oiircroy  ;  M.  Berz«liijs;  M.Guvmn-MorYean; 
M  Klnproth;  M.  A.  Laugier;  M.Clievreut;  M.BucIidIz;  and' Mi 
Alartres. 

And  of  British  Memoirs  abrldg^  *"■  extracted.  George  Pe»fsnii> 
M.  D.  F  K.  S, ;  Luke  Howard,  Esq. ;  the  Rer.  John  Simpson;  l)ie 
Kighi  Hon.  Sir  Joseph  Banks,  Bart.  K.  B.  P.  R.S.  &.C.;  Mr. 
Bryan  Donlcin;  Mr,  J.  D,  Koss;  Mr.  George  Marshall;  Jam,e« 
8mithst>n,  Esq.  F.  R.  S.  ;  Mr.  Richard  Caiherv;  Evcrard'  Homo, 
E^q,  F.  K.  S, ;  Thomas  Andrew  Knight,  F^q."  F.  R  S.  &c.  ;  Mr. 
J.  Hassel;  Mr.  Williain  Corston;  Dr.  WiUiam  Roxbiirgh;  Dm-hi 
Brewster,  LL.  D.  F.  R.  S.  Ed. ;  B.  C.  Brodie,  Es-q.  F.  H.  S: ;  Mr. 
William  Lester;  Mr..  WiUiain  Salisburv ;  and  Mr.  bainuel  Rober&A; 
The  Engravings  consist  of  1  and  2.  Various  Figures  represcntinc 
the  Hairs  and  minute  Cryptogajni<E  on  Plants,  greatly  magniBCu 
pjid  deliikcated  from  Nature,  by  Mrit.  A,  Ibbrtsotb  %  Mr.  Honkin'i 
Tachometer,  for  asctfrtaimiig  the  Velocity  of  Machinary.  4.  A 
Hippogru[)h,  or  Mode  of  conveying  Intelligence  by  Cavalry.  $, 
Mr.  Hoss's  Machine  for  separating  Iron  Filings  from  those  of  other 
Metnh,  6.  Mr.  Marshall's  Sash-frame  for  preventing  Accident*. 
7.  Peduncles  of  Leaves  dehneattd  anif  dissected,  lo  show  their 
Mechanism,  by  Mrs.  Agnes  Ibbetson.  8.  Apparatus  ta  eiplaiA. 
..the  Decomposition  of  Water  in  separate  Vessels  by  Oakaniam, 
fky  Adam  Anderson,  Esq.  9.  Crystals  of  carbonated  Litne,  fcy 
^Abb^  HiiUy.  lo.  Plans  and  Sections  of  a  Spire  of  a,  new  Con- 
struction, lately  erected  at  Edge  worths!  own,  by  K.  L.  Edgewortti, 
£aq.  F.  U.S.  M.R.L  A.,  &c.  1 1.  Diagrams  for  t!ic  Deraonstrs- 
tion  of  the  Fundamental  Property  of  the  Lever,  by  D.  R.  Brewster^ 
XL.  D.  F.  R.  S.  Ed.  12.  Mr.  Lester's  Machine  lor  washing  Roots. 
IS.  Mr.  Salisbury's  Method  of  packing  and  preserving  Plants  and 
l^rees.  14.  The  Sheffield  Apparatus  for  cleaning  Chimneys  with- 
the  Aid  of  Climbing  Boys. 
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ARTICLB  L 
On  tkt  Hmi  qf  Pianti.    In  a  LmtrJ^om  Mh.  Aqmm 

iBBBTtOll. 

To  Mr.  NICHOLSON. 
SIR, 

W  E  8tiidy  tht  Urger  and  cootplciKn»  puH  of  botany,  PiwciM 
bot  we  leave  with  a  sort  of  contemptuous  neglect  all  the  ^^|^ 

more  dioniDQliire  featoret,  as  unworthy  onr  noticct  little 

aware  how  moch  nature  performs  in  this  way,  and  bow  many 
l^reat  and  powerful  purposes  are  answered  by  apparaotly  lit* 
tie  means,  extremely  multiplied.  If  we  minutely  examint 
all  the  works  of  nature,^  this  will  appear  a  vary  important 
troth ;  nor  does  any  art  or  scienee  show  this  more  conspicu^ 
•usly  than  the  study  of  physiology,  where  all  are  multiplied 
little  means,  conducing  to  one  great  and  important  end. 
The  sufaject  of  the  present  letter  will  peculiarly  exemplify 
this.    It  is  on  the  Hairs  of  Plants. 

I  have  endeaT^ured  to  show,  and  I  hope  suoeeeded  to  Us 
proving,  **  that  the  idea  of  perspiration  in  plants  is  an  abao*  *^  ^ 
lute  fable,**  origiDating  from  the  poomaas  of  our  magoitara : 
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and  Otntull  that  *  us  taken  for  persjijriti<«i  by  boUniiU  vu 
,  ..  one  ortwo  tliiuet:  diher  lil,»»crt«f  hair.or  imtminentiD 
dKtptnii.  tbiil  !>lia)>e.  It  e»ttywg  <Kmtct  to  the  itUenur  of  pUntk,  and 
pvrrorining  miiny  of  tliiKC  tiiiportant  service*,  which  th«ir 
diminutive  uppearauce  makea  as  overlook  ;  or,  9dlf ,  a  sort 
of  (.■lyptogjimiuii  plant, >holly  nounshed  by  tlie  dews  of  the 
Bl«i(>(|>b«i«,  and  provinj;  wUal  ibry  sr^  by  paa»iti};i  like  all 
othcf  jilauts",  from  Bower  tu  fruii  mid  seed,  and  showing  in 
each  vuiiouv  alteration  tlti:  concomitant  (jroiictliet  uf  ench. 
That  both  (lirse  appeHraaces  huve  been  taken  fur  perspir- 
alioii  there  van  be  ^  d«ubl,  siuc«  I  have  re^mledly  and 
regularly  followed  them  in  every  plant  peculiarly  said  to 
perapire  much;  and  alway:  Ibund  it  eitlier  a  fruit  or  uii  in- 
•Irutnent:  and  tnttead  of  beTn-  bubbli-s  of  watM  i>&uiD|; 
fiom  the  cuticli:  {im  is  tup]io«<rd)  their  make  alone  would 
prove  the  rontrnry,  as  they  could  not  truntpire  on  stalks. 
Even  the  vincbull  is  prtVed  to  have  a  Btem ;  and  is  therefore 
an  inktrnment,  not  a  butibFe.  Befure  1  ^ivc  a  more  am- 
fik  JbvibttaU*»-  P'*  description  of  these,  I  shall  adduce  a  farther  objection 
Bt|w>  to  the  idenof  pcripiration  i  and  piuve  the  impo»Mbibty  of  it 

by  the  diaclosare  oP  a  ditcovery  I  loni;  ago  imtde,  but  would 

I  have  already  ssid,  that  there  is  fonnd  in  (he  corolla  of 

'       flowere,  and  in  the  stem  of  trees,  a  clear  transparent  skin, 

uhich,  pluccd  under  ihe  niojt  excessive  mugnilier,  shows  uo 

alteration  of  form,  nor  can  any  a|>i  rture  be  discovered  ip  it. 

Tte*MHu»    '^^'^  same  is  found  on  the  esterid.  ol  ihe  cuticle,  on  eacli 

skin  «f  leaiaaUde  of  the  leaf  uf  all  plaiitsi  so  lii-t  it  is  not  possible  that  a 

"  "•*•'-   "drop  of  waJer  can  pass  to  or  frorn  ilie  inlerior  in  this  way, 

lliough  oertaiKly  air  may.     It  is  diflicult  to  clear  the  skis 

from  all  the  narks  the  flattero  of  the  pabulum  leuvts  on  it. 

iihich  were  tahtn  by  all  botanists  for  llie  pores  in  the  cuti« 

cle.     i  was  once  of  this  opinitu) ;  but  i  have  ^iuce  wiih  such 

^cessive  pains  laboured  to  elucidate   (his  subjeol,   and  to 

prepare. for  the  microscope  upwards  of  foity   specimcos, 

(cleared  in  the  way  described  in  a  former  Ititer ;)  which  ia 

this  state  were  thoroughly  examined  by  myself  and  others; 

•■I    '  that  there  cat)  be  no  doubt  of  thtir  being  on  both  sides  im- 

«>».,(  ™     '    pervious  to  moisture.      They  are  divided  into  smull  com- 

rrtmeita  by  a  »arrow  vessel ;  and  t>o  extremely  tini-  is  the 
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skin,  tbaty  when  placed  in  the  nlidert  of  my  soltr  microtcopCt 
at  IS  onlj  on  turninfii^  the  light  in  a  particular  direction  while 
the  eye  it  on  it,  that  it  can  be  diecover^.  But  the  dpubic 
microscope  makes  it  very  visible,  let  it  be  ever  so  nicely 

cleaned  and  prepared.     I  am  hardly  acquainted  with  any  This  skin  sstfi 
part  of  the  vegetable  structure,  that  plays  so  many  parts,  ^'l  ^^^f  P*^ 
and  shows  itself  in  so  many  ways,  as  this  delicate  skin.     It  blestruc^raT 
was  through  this  trans^mrent  skin  1  saw  the  dew  drop  enter 
the  pabulum,     [t  is  probably  the  same  skin  of  which  the 
hairs  are  formed,  which  confine  not  only  wuter  but  air. 

How  then  can  water  enter  the  interior  of  the  leaf,  which  Water  enters 
is  thus  guarded  on  both  sides  by  this  transparent  medium  ?  !||^  '^/  ^.^ 
that  water  which  is  often  seen  underneath  the  sk^n  of  vege-  like  vessels, 
tables,  and  wholly  independent  of  the  vessels?  it  is  to  the 
hairs  alone  they  are  indebted  for  it;  which,  however  simple 
they  may  appear  to  the  casual  observer,  are  very  far  from  be« 
ing  so  in  reality.     To  these  indeed  plants  owe  man^'  of  the 
most  delicate  and  importHtit  offices,  nor  can  a  person  see 
them  once,  and  have  a  doubt  remaining  as  to  their  being  real 
instruments  formed  to  effect  some  curious  purpose.  Tx>give 
a  faint  idea  of  this  astonishing  subject  is  all  I  can  attempt^ 
for  to  collect  a  tenth  part  of  the  various  instruments  these 
heirs  are  iuteuded  to  represent  would  be  an  endless  labour; 
and  to  account  for  the  use  and  manner  of  acting  of  a  few  is  I 
fear  more  than  I  can  peri'orui  well,  or  as  I  could  wish. 

The  first  idea  that  occurs  on  seeing  these  hairs  greatly 'Th^y'ci^nbla 
magnified  is,  that  they  resemble  the  instruments  in  an  im-  menu'i?sla» 
mense  laboratory.     But  great  indeed  must  be  the  laboratory  boratoiy. 
that  could  show  instruments  of  such  contrivance,  figures  so 
various,  and  mechanism  so  astonishing,  even  putting  their 
nz9  out  of  the  question.     By  the  most  careful  attention  to 
their  forms,  by  filling  them  with  coloured  liquids,  and  with 
art  and  constant  practice  learning  to  manage  the  heat  and 
light  of  my  solar  microscope  (opaque  as  well  as  common),  I 
have  been  able  repeatedly  to  fill  and  empty  a  few  of  the  te« 
struments,   and  by  these  means  understand  something  ef 
their  construction.  But  it  is  extremely  difficult  to  get  a  liquid 
thin  enough,  as  the  most  trifiing  degree  of  thickness  chokee 
the  valves.     This  was  the  case  with  extremely  diluted  inki 
still  it  is  to  this  i  owe  the  coovicticui.  of  the  epeiiftf  of  the 
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r^Un  bciu^  double.  1  b*vc  bIbo  i>y  oWivuiioD  noted  llie 
linira  aliray*  altoILrd  Ibr  certain  purpow^  ;  but  there  are 
mnny  uses  it  ia  not  possible  t-ven  to  gncsa  at.  InDomerablc 
indcw)  luK  the  offices  these  bu'irs  perform.  I'o  shade  from 
light  and  bntt,  to  I'unvey  moialurt,  to  d^coiDpoae  water,  to 
Mtcb  and  aeCore  thedrujiE  of  rain  us  ihey  fall,  and  select  the 
de>  frtiiri  the  atmosphere,  1  have  often  seen  them  do;  but 
tbete,  1  conceive,  are  but  astiuall  part  oftheufiicesthi'ydkily 
execute:  when  an  instruinent  ia  wnnt*.-d  fur  the  sevenil  pur- 
poses of  carrying  moisture  to  the  plants,  catching  tho  rain 
drops  OD  their  points,  and  defending  liie  bork  of  the  It'uf 
&0ID  the  son's  ruys,  a  simple  kind  <jf  hiiir  u  ^cnfraHy  mcd. 
psfticularly  foond  on  the  Jt^rES  of  trees,  as  represented 
PI.  1,  fig.  I.  Thie  is  mL-rely  s  mausged  vacuum.  v.huh 
drftWa  the  vrnter  iuto  the  tetsel,  und  thence  leu  tt  iolo  the 
pabulum  of  the  leaf.  It  is  well  kimnu,  tli&t  .the  bucki  of 
laoat  leaves  will  not  bear  the  icorching  sua :  sud  nature  ha< 
peealiarly  formed  and  adapted  the  spiral  uire,  to  turn  the 
leof  if  so  directed.  It  is  not  from  any  great  difference  in 
'"*  make,  for  both  cuticles  are  most  frequently  alike  on  each 
L,  tide  of  the  Itaf ;  bein^  both  t<>ni{ii«erl  in  p;.rt  of  this  cic'at 
skin;  but  the  one  is  pressed  down  on  the  pubulum,  and  is 
always  therefore  moist :  ivhile  the  other  st^inds  much  above 
it,  and,  if  heuted,  would  soon  dry  up,  peel  off,  and  thus  cause 
the  decay  of  the  leaf.  When  leaves  are  to  be  defended  from 
heat  alone,  and  no  other  purpoae  to  be  :inswered,  then,  (as  in 
coltsfoot  and  many  other  very  wet  plants)  the  hair»  are  form- 
ed like  a  ribbon  with  a  quantity  ot  threads  woven  round 
them,  and  wholly  without  moisture.  ISut  in  those  nhich 
contnin  moisture,  all  the  different  pipes  have  ut  the  bottom 
a  contrivance  for  the  entrance  of  the  water  iuto  the  pabu- 
lum. This  perfect  oiecbunical  process  I  huve  several  times 
■  witnes-ted  and  described  bs  the  dew  drops  entering  the  cuti- 
cle. See  tig.  2,  in  which  I  he  thread  a  contracts  or  loosens 
•  to  admit  or  retain  the  Hiittr-  When  from  a  long  continu- 
ance of  sunshine  and  dry  weather  In  Fihruary  or  March, 
iwhen  the  liudd  of  trees  are  enlar^ng,  and  of  cooriie  much 
» humidity  is  re<|uired  for  their  prci^ervutLon,  a  quantity  of 
.  hairs  will  be  suddenly  ^eeii  covering  all  the  buils  in  various 
.directipDS,  Uie  sun  crackini;  the  acaleo,  and  all  the  apertures 
\.  filled 


*4tir  THE   auXM  aV    PLAKTS. 

fitl«d  by  a  i^uanlity  of  vMsels  sliapeii  aa  at  fifr.  S>    Far  tevt-  m 
rd  j^enn  ptui  1  have  attend etl  wifh  peculiar  C4rela  this  phe-  **' 
mil  notici-d  the  sort  of  iiiatrument  t)s«d  on  lh« 
It  never  vnrieii,  mid   rvoularly  appeurs  to  >el«ct 
thtf  (lew  ftoin  the  Htm osp lien*.     Dy  four  or  five  io  Iheinom- 
in^  they  arr  almost  etiiply  ;  by  cij^lit,  perfectly  full;  ugala 
emptied  before  uoon,  and  lute  in  the  eveniii|(  1  have  seen 
them  repleuitKed  to   biirelmi;.  or   running   over'   but  liu'v 
Ibey  HI)  ihemrelveti,  exuept  by  mean*  of  a  lucuuin,  I  have 
nut  yet  been  able  Io  ilitcovcr.     This  year  all  the  ireet  (or  ru-  ^uds  < 
Iher  the  buds.)  nere  covered  with  this  veistl,  owing  to  the  ^^"^^l 
long  drou^ltt  ill  MHrrli,  whidi  never  fuilii  to  bring  it  «ii;  it.*esicli 
appealed  u>  if  all  the  buds  were  L-overed  with  diamoDda. 

Ill   perfuoii^  plants  there  is  a  species  of  instrument  tlmt  Hiin  of  (vlarw 
buflles  all  conjecture  as  to  t<ie  manner  ofils  managemeut,  or 
the  uses  to  which  it  in  upplied.  This  i»  represented  at  fig.  4. 
e  forms  a  part  of  it,  but  is  often  found  sepsrate.     The  diRt> 
rent  bells  babble  between  eacli  division   (whtn  part  of  it  is 
turned  to  tbe  «uu)  like  a  pulse  glass  when  a  warm  hand  is 
applied  to  one  of  the  balls:  on  turning  a  very  hot  luii  on 
thew,  I  once  blew  up  two  of  them  ;  and  it  not  uufrequeutly 
bappeUB,  that  the  quantity  within  ttiehair,  if  heat  is  suddenly 
applied,  bursts  the  vejsela:  but  it  is  fortunate  when  it  doea  ^  . 
■o,  since  they  always  break  at  the  valve,  and  by  this  means  brei 
discover  much  of  their  interior  formation.     These  instru- 
ments are  mostly  found  in  the  balm  of  (plead,  the  mOEt  pei^ 
famed  geraniums,  and  plants  that  eoincide  in  this  respect. 
When  1  Brst  saw  this,  and  |>erceived  the  divisions  to  bubble, 
I  nas  persuaded  it   was  a  decom position  of  water;  but  was 
•son  undeceived,  lor  none  of  it  disappeared.     1  have  since 
•Kpeatedly  seen  the  effect,  and  been  convinced,  that  it  is  si- 
milar (o  that  which  takes  place  in  the  pulse  glass,  and  caused 
l»y  the  rarefaction  of  ihc  air,  and  the  increasing  particles  of 
liquid  from  the  admission  of  caloric  among  them.     Indeed 
•very  little  power  is  visible  here,  nor  can  any  instrument  be  H>!i 
M  fit  to  try  every  little  variation  of  temperature,  moisture,  """I'T  tuirep- 
m  evaporation,  oi  these  most  delicate  diminutive  ones,  which  ^iw^ii^. 
•K  never  idle,  aa  long  as  the  vegetable  on  which  they  ar«t 
^ced  lives;  sensible  of  every  chaage,  even  Leslie's  differ^, 
ilial  LlicriBOiiictcf  is  quiet  iu  comparitoD. 
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**»"»  ''5"**        Fifj.  S  i»  iht  one  that  appraTp  ronEtantly  ewed  for  the  do- 

Steomposhion  Cftrop""'!""  of  water,  whcrpit  paswfi  mraf  in  «  fr«  ininatrk. 

afwu-J.  aith  ill  usuul  bnbblini;.      IhaiKoften  >i'eu  the  kmuii' dtrcoiu- 

pntihon  hctwp*nlliel»PO  ([Uss**  of  my  sliflers,  wlifrii  vKpoaed 

too  vi-ry  hoi  tun:  in   short,  it   i«  a   pro«-o«.  to  <-ontinuHll]r 

taking  pliic«,  that  you  rannoi  in-ike  ihe  pfoctvilings  of  lh« 

^  vcgvmbh)  world  viiiible  to  th«  eye,   without  a  (>tfr]it-lual  re- 

J^f  CQtfcnre  of  ihi*  cht-niica)  work :   such  a  i^uiintity  af  hidrcM 

K  gtn  is  wantMli  itot  only  for  the  juicrc  of  the  bHrk,  but  for  the 

W^  »eerf.  ioflated  with  it,  that  the  pr.wew  musi  or(wori«b« 

W  perpetually  go'cj  oi'-     In  de*eribiiig  ihc  vuriou*  -iiM»  oFin- 

I  itrotnnitB  I   havt  obMrvn!,    |  huve  i;ivt'i)  tAO  nr   fhr(«  th«t 

I  .  itTike  a«  mon!  sinpilur;    btii  they  fe  in   siifh    iiuRibcra 

■  in  pUnlB,  and  mi  VHrinuB,  ihatl  hnv>- founil  it  liflintll  loac 

The  CTvpio-     lect  'h*'m.     It  is  not  uncommon  to  st-e  spvcml  liiftVwnt  »oftt 

«*"""'""'      of  iiistrumtrnto  oo  the  same  [)Uot,  appiire<;lly  iippropTiitlecl 

Likt'ti  lur  ihc    '0  ■  vaiifty  of  piirpo4->s,  nor  to  it  posiihli-  In  mUliike  the  fratt 

lu.iiuiuciiu.     far  the  instmnu'nt :  ihc  liitler  »o  inndi  resentble'.  ihi-  p-.iient 

crj-slal,  and  Ihdr  forme  arc  toeiliaordinurv.  ihrif  vutt'rs  bo 

V  truly  mfchuniciil,  that  nn  per«nn  can  see  ttiew,  and  iak« 

y  thetn  r«r  any  thin^  hut  what  ihcy  ate,  ■'  an  iiuirmnMitt" 

nor  did  I  .-vergliow  tlitin  Hithntit  cx'-itioiju.i  t\.  l«Miiitnni  of 

anrpriee.      I  have  once  or  twice  found   them   inflnleil  with  a 

green  liquid;  bnt  iKis  i«  very  r.ire.     Th:9  is  tiie  fuse  ill  the 

1ov(<-apple.     \V  hut   in   that  pLiit  »h4  sii,i|iu~id  lo  be  [ler^ 

(piruttoo  isaBnial!  iiiBirmnen'  of  ihi»  ki-id   [M;e  Ei;;.  6'. 

The  mnti  ex-        Eictraordiniirily  fi^'ifd  bi.irs^ire  rmelylo  bt  finiii<l,esci'pt 

traot-insrf        jq  herbaceous  uiiiinHl«,  or  nanU   plains.      The  Ki.d    iituntt 

Ibund'^nl^iU  ««««i  'he  cultivated  in  uss^iMai.w  of  ini>  kind.      It  would 

yluin.  seem,  that,  wheu  urtlendi.  her  ai<),  nature  i'-  liM.ui)entive  to 

the   pteservation  of  her   nursliiigs:  thoii>;h    I   believe  it  re^ 

quim  many  year*  cultivution  to   lose  anv  of  iliem,  still  1 

__.       ,,  ho»e  ftiiiiid  occ«iii'o:ial  hiiirs  oftener  on  wild  nlaiits  'ban  on 

t«traardinifT  -. 

hiin  seldom      gurden  ones,  and  double  flowers  almost  banish  them.   Tr^as 

bta Sbwrt  °"' ""*'  ''^^^'  ^""^  te\,\mn   any  but  simple  formed   hairs.   \f 

those  with  double  cases  or  valves  deserve  this  epithet;   hut 

oecmional  aissistniice  of  this  kind  is  perpetually  found,  pav- 

t)(H>latlyanioiiir exotic  trees.     Xov  are  hairs  ftiund  often  on 

evUgreeiiB;   tliey  would  iiodonhtedly  burst   wilh   the    first 

froat  of  winter.     Tfafrfiraalto  are  voitjof  all  assistunceof  this 

kind. 
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kind,  except  now  and  theu  on  the  calyx  of  the  kutres:  -aud* 
then  1  haveobservedf  that  the  water  i^ets  mixed  with  the  it* 
sinouajuice  of  the  bark,  whirli  coagulating  bursts  the  pipes.. 
These  hairs  are  also  very  difierrnt  from  those  which  aro 
fixed  to  the  flying  seeds,  ^c,  for  they  resemble  the  coralioett 
and  the  bones  of  fish;  indeed  the -exact  likenesf  .of .  theoa. 
three  different  .objects  is  very  striking,  and  cm rious^.  l^ha, 
hairs  which  surroand  the  buds  of  trees ^  and  ure  generally^ 
wound  round  them,  are  never  inflated  till  wauted,  and  till  a 
certain  time  in  the  formation  of  the  bud :  .when  black  (as  id 
fraxmus  excelsior,  juglans  regia,  and  many  others),  t)ie 
valves  are  admirably  seen  to  op^u  and  shut  in  a  large  mag*} 
nifier,  admitting  and  passing  the  water  throu;^h  the  black, 
lines.     * 

That  the  hairs  alter  their  forms,  I  have  many  proof^n  Hairt  alter. 
During  great  drought  1  have  seen  those,  which  were  bafora     ^^  »>'■■> 
plain  pipes,  swell  into  divisions  between  the  valves,  changing 
their  form  from  that  at  tf  fig.  7»  to  that  aty*;  and  plaioly 
proving  the  shape  of  the  valves  to  be  as  fig.  at  gm  Oo  placiu^ 
fig.8,PI.  II,in  the  solar  mitcroscope,  after  great  babbling  and 
confusion,  I  took  it  out,  and  foaod  the  ribbon  changed  from- 
the  appearance  it  has  at  A  to  that  at  t.  It  appeared  as  if  it  had 
been  before  inclosed  in  another  case,  which  case  had  melted 
away  with  the  heat  of  the  sun,  and  left  the  inclosed  balls  and 
i'ring  uncovered.    I  have  so  often  seen  the  same  result  from 
repeatedly  placing  it,  that  I  cannot  doubt  that  this  is  the 
case.   The  divisions  k  k  are  often  found  attached  to  different 
shaped  instrumehts,  ending  sometimes  in  bells,  sometimea 
in  plain  pipes;  contracted,  or  inflated,  as  th^  occasion  ro« 
qnires.    Nothing  can  be  more  common  than  fig.  9,- which ''it 
always  full  of  water;  and  fig.  10,  which  is  foand  on  the  ga4 
liom  aparine.     Extraordinary  as  is  aU  I  have  related,  it  it 
not  more  wonderful  than  true.     I  am  the  first  pereon  thai 
may  be  said  really  to  have  turned  the  solar  microscope  on 
the  botanical  world ;  is  it  then  incredible,  that  I  should  havt 
wonders  to  relate  ?  did  any  person  ever  take  a  miscroacopt 
in  hand  without  it?  «,.  ^i^ 

1  shall  now  turn  to  the  cryptogamian  plants,  eqnally  taken  DgMriaiiod  ■ 
fbr  perspiration,  and  described  by  all   botanists  as  such,  the  crypto^ 
Many  of  them  resemble  the  powdcutd  tehani^.vlMD  thef  an>»plu(i^ 

begin 
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fft  gvMMaj,  Ae>a([hBtfir«t  NppMriaglike  h  drftpaf  wvIm'^ 
■hich)  even  «hi1«your«y«  ifc  on  it,  tunit  "liilc,  sLdsoon  be* 
coinci  hard  find  firm;  changing  to  seed.  Thme  arc  foand 
OD  the  mint,  the  pes,  and  mniitnenibli:  other  |>laiita,  laid  to 
peripifc  morh.  Th»l  which  Hslet  look  for  )»-r«piiaiion  no 
(he  letvckaf  thctuitflowet  !>«  tort  af  mushrooni,  ektremely 
OicNtt,»boiirn  at  flg.  Il.uii  aiidthut  on  the  vine,  fi^.  19:  bat 
t  mutt  itap,  or  my  tketchrs  *routd  never  ei)d.  I  obtenr* 
that  the  cryptonatnian  plant*  on  the  rose,  und  muny  other 
pUntt,  bec'au»er«d,  areullowMl  aoi  to  be  ptTtpimtiou:  but 
«tit«ly  the  proof  ia  tiot  iti  colour,  but  on  the  maiter  paaring 
from  flonrer  to  fruit  and  teed,  which  ull  ihii  tort  dop«  in  k 
day  or  two  ;  yittding  generally  a  sort  of  airitp,  auH  t^ually 
Ooumhcd  by  ihe  de«»  of  the  atmosphen-:  and  orrtainly 
equilly  unfit  with  the  haira  to  be  rt^cnned  per«|>irati«n.  J 
flatter  myielf  therefore,  that  this  will  terve  to  cont  ince  ihote 
who  itill  doubt. 

If  1  were  lo  taention  al!  the  different  oHiTa  In  which  the 
haimtre  applied,  it  wonid  be  endle^.  Tn  cateh,  rotivey, 
and  milt  the  powder  of  the  atamen  with  the  mnip  of  the  pt»> 
til,  they  are  peculinrly  ndspied.  having  in  each  hair  n  4net 
fnr  conveying  >he  tn.Ked  juices,  when  meltetl.  (ii  tlir  rBiml  in 
the  pistil.  All  this  is  pluitilysecii,  since  in  the  solur  micro- 
■eope  each  hair  is  a*  lar^fe  as  a  wnilcing  ^tick.  flow  many 
variooE  efficeido  the  hairs  perrorm  in  the  corolln,  calyx,  nod 
■tipula !  There  is  one  peculiarly  appropriated  to  this  lutter 
pert,  in  all  diadelphian  piantb,  mustcuriuusly  formed.  How 
weoderfnl  is  the  hair  in  wet  plants!  placed  lo  e""rd  the  air 
vtiaela  from  beingfilled  with  insects,  they  exactly  resemble 
fWBfds,  ahooliiiacircleand  meet  in  the  middle  of  the  vessel 
ual  fig.  7-  H*""  many  an  insect  and  w^ter-fly  have  I  seeo 
raa  tbrongb  by  them !  B^t 'his  t»  not  all,  they  have  a  sort 
•TtpriDg,  which  make*  the  hair  alrilie  down,  and  thui>  get 
rid  of  tba  creature  it  haa  threaded.  When  1  give  my  letter 
«D  wateivplants,  1  shall  show  the  niechani»ni  of  this  hair, 
which  is  aa  wonderfal  a*  any  of  the  preceding  account. 
Ptf^Mt  AMi  This  subject  t,hou1d  not  be  made  to  inlerl'ere  with  the  ar- 
y  "'°»""<  Mature  oF  plants,  which  is  wholly  of  adiflerentnatore,  and 
'  coDUsU  but  of  two  tort*  of  thorns ;  the  1  si  like  those  of  the 

ttfft  the  acwia,  the  gooseberry,  kc,  is  formed  entirely  of 

the 
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he  nnd»  %ni  ao  cscmccoce  of  it;  probably  arinng  from  am 

Extreme  teodeocj  in  that  part  to  grow  in  the  same  manner 

it  the  querea*  tabtr,   the  alman  campestrU, '  and  many 

>thert,  the  rind  of  which  is  a  tort  of  cork»  always  increasing. 

The  9d  sort  of  thorn  is  that  which  in  the  cratsgus  is  a  diti* 

>rder  in  the  tree,  to  which  some  plants  are  peculiarly  s nb- 

ect :  a  sort  of  missed  bod,  from  the  stoppage  of  the  line  of 

ife»  dused  probiibly  from  the  momentary  check  of  the  juices» 

m  some  sodden  altemtioo  of  the  weather ;  as  I  have  ob»erv- 

id,  that,  when  the  barometer  and  thermometer  are  without 

nuch  vuriation,  except  the  natural  one  of  day  and  night  in 

be  latter,  no  thorns  come  out.     I  have  measured  at  such  a 

ime  a  shoot  three  quarters  of  a  yard  long,  without  a  thorn. 

But  when  m  the  spring  alterations  are  frequent,  the  branches 

vill  be  scarce  two  inches,  and  always  ending  in  a  long  one: 

lod  on  dissecting  this,  the  line  of  life  will  be  found  to  have 

topped,  bef**re  any  other  part  of  the  plant* 

1  iDtended  to  give  merely  a  sketch  of  this  subject,  till  I  Hoi^to  imio^ 

letter  understand  how  to  inflate  the  hairs  with  a  coloured  <^^^ 

subject  fBore 

iquid,and  till  I  can  more  thoroughly  c<Mnprehend  their  uses  m  deuU. 
ind  management;  for  this  indeed  i  should  have  waited,  but 
hat  it  was  absolutely  necessary  to  prove,  that  I  would  not 
lave  written  against  the  perspiration  of  plant,  without  a 
complete  conviction  of  the  truth  of  my  assertion:  *^  that  the 
rbole  system  of  perspiration  could  not  be  supported  against 
he  absolute  proof  the  solar  microscope  adduces  of  its  false* 
)ood.**  If  I  were  rich,  1  would  certainly  have  the  iustru* 
nents  imitated  in  glass,  properly  magnified  (if  it  could  be 
lone)  as  1  think  much  might  be  learnt  from  it.  It  is  the 
aechanism  of  nature:  we  talk  much  of  its  simplicity,  but  it 
lOrely  coofists  only  in  pot  making  use  of  more  contrivance 
ban  is  necessary;  and  when  the  mechanic  powers  are 
ranted,  ran  we  do  better  than  study  them  from  models  so 
>erfect,  forms  so  wonderful?  and  though  we  could  not  sue* 
ee^io  forming  a  sort  of  air  pomp  in  a  hair;  yet  it  might 
erve  to  tfe^ch  us  to  simplify  our  machines,  and  to  rectify 
Hf  oy  of  our  mistakes. 

Your  obliged  servant, 
Cowley  Coiiage,  AGNES  IBBETSON. 

July  fi9tb,  1»1). 

U. 
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To  W.  MCUOL&ON,  E*<j. 
SIR. 


Laving  »\wity%  ob»m«I,  «nce  T  lirsl  comincncid  tab- 
rnt-  ios  youf  excelli^nt  pnUicalioci,  iJial  you  huve  dnstanllf* 
"  ""^  p»iA  ihc  kim1*-it  Btlenlion  to  t\ir  inqniriot  of  such  a»  wish' 
In  be  iofofmetl  on  Oic  iiilttcshni;  snbjccln  embraced  by  your* 
pUOi  I  feci  nlmoat  ranfitleiit  of  your  permiisioti  (o  requesl, 
lbroii);h  tlie  m^dioTiioFyour  joiirnnl,  the  coromunication  of, 
ii:ith  original  faru  »iid  obscrvstiotn  illative  to  the  naturar 
nonottiy  of  difiVrent  apecie»  of  »n*s.  a»  loay  hiv<:  occnrref 
to  the  tmtice  of  any  of  joor  numerous  renders.  Tt  appeflri 
to  ine,  thiit,  striLio!:;  as  the  hHhita  of  this  i^enus  of  inaecti' 
ci'rtninly  are,  tlie  subject  i«,  m  yet,  by  no  means  generally 
•rell  uuder&tood. 

Your  coinpliance  with  ray  request  »tlt  be  considereil  K' 
part)f  pUr  fitv'our. 

Your  obedient  humble  servant, 

W.  H.  B. 


III. 

Kepatl  of  a  Committee,  eon^lint^  of  Meisfs.  SerlhoUet, 
Chaptal,  Vaiirjuefin,  Le  Breton,  Vincent,  and  Ovyton-Mar- 
Ttau,  appointeA  by  the  Initifvle  to  ivjuire  e/meernitig  the 
Proceis  of  the  tate  Mr.  Bachelier,^  the  Cobtpciitioito/ 
a  preservative  StJtrco*. 

ij,!.,.     JIt  was  in  1755  that  Mr.  Bacbelier,  struck  With  the  spc*<!y 

•rfthe     alteraiion  of  ihf  stones  employed  in  the  principal  building* 

njM       8*  Parib,  and  the  ineonveniencies  of  the  process  employed 

fiom  timt  lo  time  to  renew  their  surfaces,  proposed  to  the 

•Abt^dged  from  the  Ma|   Enc,  J>tc.  lS09,p.  StI. 
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STUCCO  VOS  PEBSVKTIVG  STOVE.  ]  1 

iupenntendant  of  the  royal  buildings  to  try  •  preservstiT^  prerentvd  by  a 
sKucco.     Accotxlingly  three  pillars  in  th^  court  of  the  Loo- co'np^^i^*^'^ 
vre  were  coated  with  this  stocco  for  half  their  length,  two 
facing  the  south,  the  other  the  west.     These  were  sttll  'te^ 
ttiarkab^ein  jnly  last  for  the  uniformity  of  their  tint,  strongly  * ' 

distinguished  from  the  dull  gray  and  earthy  aspect  of  the 
cootignous  parts:  but  as  the  alterations  made  iii  com- 
pleting the  Louvre  would  necessarily  destroy  every  trace  of 
this  experiment,  the  Institute  appointed  a  committee  to 
inquire  concerning  it,  before  it  should  be  too  late. 

In  company  with  Mr.  Fontaine,  architect  of  the  Louvre,  too  thin  to  in- 
the  gentlemen  abovementioned  examined  the  pillars,  ond  i^jjjjjj^'**^ 
found,  that  the  stucco  applied  formed  a  coat  too  thin  to 
injure  the  6ni«ihing  of  the  most  delicate  sculpture  ;  that  it 

retained  a  uniform  colour  even  in  the  parts  exposed  to  the  and  unaffected 

by  too  weA* 
action  of  the  wind,  rain,  and  sun;  that  rubbing  it  with  the  tbcr. 

-hand  made  no  impression  on  it;  and  that,  if  one  of  the 

three  pillars  exhibited  a  reddit^h  yellow  tint,  there  could  be 

no  doubt,  from  its  appearance  iq  other  respects,  that  thi^ 

'  was  owing  to  some  colouring  matter  added  ii>tentionally» 

It  could  not  be  found  on  inquiry*,  that  Mr.  Bachelier  Account  of  it 
had  consigned  his  process  to  writing,  and  the  following  was  by^jji^j^™^*^ 
the  best  account  his  son  could  give  of  it  from  memory.  v^ntor*ssoQ» 
**  ItB  liasis  consists  of  the  sifted  powder  of  oystershells,  pre- 
viously watched  and  calcined  to  whiteness,  mixed  with  the 
butyrareous  and  caseous  part  of  milk.  My  father  used  the 
common  cheeae  known  by  the  name  of  fromage  d  ia  pie 
[skimmed  milk  cheese?].  He  tirst separated  all  thewheyey 
part  by  pre^ure,  and  thea  left  it  fome  time  exposed  to  the 
air  to  dissolve  or  soften.  In  this  state  he  mixed  with  it' a 
quantity  of  cnlcifiied-  oybterbheHa  in  fine  powder.  When 
this  mi'iUure  was  brayed  on  a  8tone»  the  cheese  softened^ 
aod  formed  a  very  smooth  and  whitish  liquid  paste.  To 
make  the  stooco  he  diluted  this  with  a  solution  of  alum  io 
water;  the  quantity  of  water  being  proportioned  according 
to  the  tbifekueSs  of  the  coat  intended  to  be  applied." 

Mr*  Bscbclter  could  say  nothing  of  the  proportions  of  F^per  coattd 
ike  ipgredieots,  he  only   added,  that,   bis  father  having  "^^^^^  ^^^^^^ 
thought  of  eslploying  this  composition  undiluted  to  cover  could  beef. 
)eovfO  of  |ia|>il^»' Ifon  wfaigb  writing:  vTss- easily  efiaced  by  a  '^^ 

wot 


V-veit  rsKktKTtve  trovts 

wrt  kponge,  be  ol»*n-ed,  that  ihr  eyntershfrll  powder  *■• 
taken  at  MBdom,  luid  added  to  th«  cheeiie  till  it  Iwd  ae- 
«)uired  the  couaitlenc^  of  a  pMie  cupable  of  bfiug  t|irc«l  oa 

'TTi<rin-i^       f^^  committee  having  r>b<uiii«(t  frnm  Mr.   Baclirlin  ^ 

i*»-  fowlcBvencf  palter  CO  vert  J  ni<h  (hjii  paste,  fouud  from  llw 

very  dtrep  bluclc  iinniFiliHlelj  g^ven  it  by  tlic  hidratulphuret 

of  pntasli.thut  it  cuulaiii«d  u  L-oiisiderableiiuuiitit)'  of  uiidc 

of  lead,  the  [ireMrnt*  of  which  theie  was  no  reason  la  itu*- 

'  pect  m  ibr  ^rctetvalivr  mui^co,  >o  that  they  could  not  be; 

^v  COMidcnrd  ac  thv  «Bme. 

l^a-^i^Ae      ^*  remaiuid  tbcrtfor*  to  analyse  the  bIul-co,  wbicb  «a» 
owtk  done  t>y  Mr.  Vuuquelin;  though,  ai  a  very  Binall  <iuaiiUt]r 

only  could  be  obuioed  by  icrupitig  the  [lillurs,  it  did  not, 
•dmitof  npeuted  trial*.     The  lei-ults  of  hi»  aiialysis^av. 

Carboiiau- i.f  litne 63 

Sulphulc  of  lioi*    7-73 

Carbonate  of  lead 6 

Oxide  of  irou,  about 4 

.Sd«» 2 

Water » 20 

Organic  luatter, an  indetermtiiate  quantity 

102-73 
The  surplus  of  i'ja  Mr,  Vauquelin  atcribea  either  to  the 
mutter  not  having  been  dried  to  the  same  degree,  or  to  the 
cscajM;  of  a  little  carbonic  acid  during  the  calcination. 
NaaT'Rial  The  presence  of  animal  matter  was  sought  for,  bnt  not 

hTihJ""!^'  "  V^'^'":^"  ^oo'd  ^  separated.     The  smell  it  emitted  during 
fTDt^iiKDnr    calcioation  no  <ray  resembled  that  of  aminel  matters;  on 
*ainiinicE&  ,jj^  contrary  it  had    the   pungent  sharpness  of  vegetable 
subatances.     On  b#ing  exposed  to  the  action  of  beat  iu  a 
retort  however,  a  clear  and  almost  colourless  liqaid  came 
over,  from  which  fiotaih  expelled  a  very  evident  ammonical 
laAraiinnaaf   Tspfinr.     This  indicates,  that  tome  animal    substance  ett- 
■nim*  eiai.     i,,,^^  j^,,^  (y,„  Composition,  but  that  in  time  it  was  decom- 
posed,  and    left  only  an  ammonical  salt.     The  brownish 
colour  it  acquired  in  tbe  lire  also  proves,  that  some  animal 
tnMlter  >till  remained  in  it;  though  altered  in  its  nature, 
since  it  neither  emitted  the  smell  proper  to  snch  tDbstances, 
DOT  yielded  any  preo^ptable  quantity  of  oil,  Lastly, 
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Lntly,  thit  matter  yielded  up  appreciable  qvieatitf  of  No 
mill  mine,  so  that  it  may  be  pretumed  no  alom  waa  employed 
in  the  com  position* 

Mr.  Bacbelier  having  tome  of  the  paper  that  had  been  Aiialy*#rtta 
prepared  by  his  father,  the  coating  of  this  was  analysed,  and  f*9^  aaartngp 
the  result  indicated,  that 

Quicklime     •.•••..••. 5^*66 

Calcined  gypsum • ••••  23*34 

Ceruse  or  carbonate  of  lead  ••••••• 30 

had  entered  into  its  composition. 

On  these  proportions  -  more  dependence  can  be  placed  This  mv  w 
than  on  the  former,  since  it  was  impossible  to  detach  the  ^  *P*"*^ 
plaster  from  the  pillars  without  some  of  the  substance  of  the 
atone  itself* 

That  the  caseous  part  of  the  milk  is  the  proper  vehicle  for  Cheesy  msttcr 
the  powders  we  learn  from  the  positive  testimony  of  Mr.  Ba- 
chelier,  the  son ;  and  its  utility  is  confirmed  by  the  experi- 
ments of  Mr.  d'Arcet  published  some  years  ago*. 

Of  the  efiicacy  of  Mr.  fiachelicr's  compoiAtioD  there  can  Efficacy  af  tlia 
be  no  doubt,  as  we  have  irrefni|(able  and  still  existing  testi-  ^?^iS^li^ 
mooy  of  it ;  nor  would  it  be  difficult  to  estimate  thia  before* 
hand,  when  we  consider  the  causes,  that  produce  the  gradual 
decay  of  the  finest  buildings  in  this  capital,  and  the  means 
of  guarding  against  them. 

Hurd  and  fine  grained  calcareous  stone,  susceptible  of  a  Stmut  not  l»- 

ble  ID  thte  ^t_ 

l^reater  or  less  degree  of  polish,  is  not  liable  to  thia  altera-  ^jntioi^ 
tion.    It  is  therefore  owing  to  the  nature  of  the  stone  com- 
monly employed,  which  is  of  a  loose  and  unequal  texture,  and liatla tail* 

*  filled  with  cavities,  and  found  by  analysis  to  contain  10  or 
12  per  cent  of  silex,  and  frequently  3  or  4  of  oxide  of  iron. 

*  The  difference  of  the  stones  from  the  quarries  near  Paris  it 
evident  from  the  tables  of  Mr.  Rondelet,  in  his  Treatise  on 
the  Art  of  Building;  where  we  see,  for  example,  that  what 
is  called  the  grignmrd  of  Passy  is  of  the  specific  gravity  of 

'  d*469»  and  supports  a  weight  of  6750  kil, ;  while  the  lam* 
hamrdi  of  St  Germain  has  only  1*660  sp.  grav.,  and  as 

•  Dic.phil.  an  X,  No.  5.    The  pamphlet  cnthlad  tJri  dap^bdtt 
aa  Promage^  ok  «fi  RmciUii,  which  Mr.  d^Arcat  regraii  hii  baing  aaabla 
to  procure,  was  foroign  to  the  tabject,  u  It  celttsd  lo  palntiof  whfa  soap 
afwaz'.    [See Journal^ Vol.1,  p. SIS] 

',  crushed 


cToahed  by  a  weight  of  9^1  kil.     The  prire*  of  ib«e  lno 
kinds  of  atune  ilifTer  too  in  the  proporttoii  of  96  to  10. 
It  is  not  at  all  itrangc,  ttra!  ihr  litilr  spiili^r  called  f^ 

*"  Liniisiiii  MrnofultttB,  Ilie  «-lliir  Kpiiler  of  Gewffroy*.  shoqM 
find  oil  ih«  surface  of  (liis  «toiie  it  convriii^nt  ^iluatioD  I* 
shelter  itself,  deposit  iu  eggc,  mid  spread  the  aelt  ia  which 
it  BWatlt  its  prcf.  Ilv  web  extcnil*  circularly  round  the  ca< 
vity,  ihnt  servM  an  its  i\ra,  farming;  round  ^pottt  of  3  or  4 
cent,  [t  in.  or  l|]radivis.  It  is  not  thirty  yi-nrB  liiioc  ihe  boul 
dfS  momoics  was  built,  nnd  I  hnve  counted  no  htb  ihaD  siiity- 
eight  of  these  dark  gr&y  spotit  on  one  of  the  pHlara  of  the 
vntibiilc.  Sirnilar  ours  nre_  fotinil  not  onlv  on  the  stoDf, 
but  on  the  costing  of  plaster,  and  on  the  walls  covered  with 
common  stucco.  It  is  purliculaHy  in  the  joiuis  and  angles, 
thut  the  ins«rt  beijin*  to  fix  itsvlf.  1  have  oei'n  tercral  on 
walls,  the  stncco  of  which  had  been  coated  afresh  within  leu 
than  seven  years.  These  apois  at  length  furm  a  continued 
coat,  retaining  the  sluughi  of  ihcM;  inSEcIs,  the  renanina  of 
UiBse  on  which  they  feed,  nod  the  dost  raised  by  the  wind, 
so  that  lichens  toon  take  root  in  them. 

^  If  it  be  asked,  how  i«  this  to  be  prevented  ?  the  answer  it 
easy.  By  u  Cl.>lnpD:^itioll  lli"I  ilsj^Is  water,  ttjil  adiiere  Co 
the  stone  so  hs  not  to  scale  off,  has  a  sufficient  degree  of  cod- 
fistency  to  stop  the  poresi  accunitely,  is  liquid  enough  to  be 
spread  as  a  wash,  and  unifiirmly  to  ice  nver,  a*  it  were,  ull 
the  saliant  and  indented  parts,  without  thickening  the  ansies 
or  blunting  the  edges,  and  iHsiIy  which  uivee  to  the  asiem- 
bla<;e  of  coarse  gruins  the  smooth  surface  of  polisbable 
ston'ea,  in  which  it  appears  iheee  insects  cannot  nestle.  And 
this  we  think  may  be  expected  frotu  Mr.  Beclielier's  stucco. 
Meantime  1  must  observe,  that,  in  the  present  slate  of 
our  chemical  knowledge,  other  meunsoffultilling  these  coi>> 
ditions  may  be  ))oint'd  out.  We  know  for  iiisteuce,  that 
phosphate  of  lime  is  one  of  the  most  fixed  combinations :  it 
would  be  sufficient  therefore,  to  wush  over  the  stone  with 
phosphoric  acid  more  or  less  diluted,  or  with  phosphate  af 
jliioe,  lead,  magnesia,  &c.,  held  in  solution  by  an  e^tcess  of 

*  Mr.'Lati()lle  in(or«|i  me,  tliii  be  has  fgund  the  lame  habiis  in  Ijs- 


their  acid,  to  gM  it  >  sort  of  cbvenogi  tbnt  would  tender  it 
at  uoalterable  at  tho  etooe  of  Logosan  io  £8trauMdura.  It 
it  equally  knoara,  that  tulpbate  of  baryte^  retists  all  ageoU 
in  the  hoaid  way ;  and  wa^uiigbt  certainly  coat  th^  clone 
with  this  earthy  suit,  by  first  impregoating  it  with  atolutiou 
of  tolphate  of  iron,  atoc»  niagnetia,  alumioe,  &Cm  and  im- 
mediately, wathing  it  over  with  barytet  water  *»  The  into- 
lubility  of  oxalatea  and  tartratet  of  lime,  and  the  adhetioa 
they  contract  by  deposition  even  on  polished  tohatances, 
tuggest  processes  for  washes  not  lest  solid ;  as  the  acids  added 
to  these  salts  to  render  them  temporarily  soluble^  saturating 
themselves  )vith  their  base  from  the  substance  of  the  sUme 
itself,  would  not  fail  to  connect  together  all  the  grainSf  ill 
up  their  intervals,  and  completely  close  the  pores.'  Triala 
made  with  a  view  to  ascertain  the  justice  of  thi#  reatooiog 
have  confirmed  the  expectation  of  a  suecesafol  result;  tiooe 
an  the  most  porous  stoues  they  have  produced  a  furface,  oa 
which  the  eye  could  see  no  appearance  of  coating,  but^hich, 
being  rubbed  with  wet  black  cloth  till  thedoth  ahowed  signs 
of  wear,  was  not  io  the  least  soiled  by  it. 

Preparation^*  of  this  kind  however  would  be  mudi  more  The  latter  toa 
expensive  than  Bachelier's  stucco,  so  that  their  use  must  be  «xpctttt*«* 
restricted  to  the  preservation  of  sculptnra  of  extreme  deli- 
««y. 

For  farther  satisfaction  trials  have  been  made  with  diffe-  OeiMrt!  re- 

tent  kind%  of  ato^e,  and  stucco  made  in  imitation  of  Sacho-  ^"^^  ff 

_  nsMois* 

Iter's.    These  have  given  rise  to  the  following  observations. 

1.  All  the  impositions  in  which  alum  water  was  employ- 
ed soiled  the  fiagers,  and  were  washed  off  by  water. 
•  ^  The  chefta  thi^t  acquires  the  greatest  consistency  with 
iwy  substances  it  that  which  is  almost  entirely  deprived  of 
thie  butyraoeouii  and  wheyey  parts.  Mr.  d'Arcet,  in  the 
"paper  jslready  quoted,  had  remarked,  that  these  were  more 
sietrimcntal  than  useful,  that  painting  with  milk  would  not 

resist  water,  and  that  the  cheese  calied^oata^d /opif  mig^t 

O 
*  Acddaot  Aimiihc^  Mr.  d*Arcet  with  i  ttrikiag  proof  of  the  rodi-  Fikarinc 
n^ss  with  which  this  change  of  bases  by  superior  affinity  will  fill  the  poiet  spoiled  by 
af  the  most  poreos  stones.    A  capsule  full  of  itrontian  water. happening  ci^*"^ 
IO  be  overtomed  into  a  filteiiog  stone,  it  never  after  let  through  a  tiagle 
dmp  ef  water,  ^ 

be 


be  aKd  «f(er  it  had  ^rown  dry,  tbou^b  lew  ndtmntagmiddj^ 
tlkua  when  fmh  nMdc  and  nell  di«tiied. 

S.    A  niUture  or  tbi«  chr«w  with  lime  sioiplf  foniM  « 
pa&ir,  that  MUiem  hut  sli}{lttly  even  to  coarte  grained  •! 
•od  not  at  gtl  l«  paper. 

4.  C>l«:iat^d  ^psuin,  wliict)  in  m  small  Aoar  racilitata 
ahiao  or  the  lime  and  cheese,  renders  tbe  paste  bard 
clotty,  if  It  be  ii»ed  in  too  Isrjje  proportion. 

5.  It  bud  appeared,  thttnbitin);,  which  is  usffd  in  paper 
Iianging*,  migUt  bi-  admitted  into  the  preparatioo :  but  it 
vru  found,  that,  if  this  emrih;  substance,  which  in  a  prt^ 
CCHdewrribed  by  Mr.d'Arcet  is  earned  lo  Iweniy  times  ibe 
weight  of  die  lime.  iiiHy  be  u«etl  with  tucceas  for  inude 
work,  it  wooid  make  loo  thick  b  coat,  and  would  not  wlbetc 
so  alroDgly  to  the  stone. 

8,  The  addiiton  uf  u  very  tittle  uchre.  or  red  oxide  of  iron, 
to  (bin  preparation,  will  give  it  such  a  lint  bs  may  be  wiithed, 
without  altering  its  properticH. 
noponioaof        "^'i^  proportion  of  chee»e  inuit  depend  in  some  meaaara 
*•'•■■  on  tbe  slate  in  which  it  is,  and  cuonot  be  deiumiDed  pre- 

ciacly  but  by  the  coodiiion  of  making  a  soft  paste.  A  fourth 
of  the  weight  of  the  tolid  inulters  appears  to  be  a  sufficient 
quantity  of  cheese  fre^h  from  the  presi. 
rrepantina  of  The  quantity  of  lime  to  be  used  at  once  baing  detei^ 
'*  mined  on,  it  is  to  be  slaked  in  us  little  water  as  poasible,  but 
enough  to  make  it  pass  through  a  sieve  not  very  fine,  in  or- 
der to  aeparatethe  parts  that  will  not  slake.  Thia  ia  to  be 
triturated  with  the  cheese  to  ihe  consistence  of  a  sofl, 
smooth,  and  coherent  paste.  I'o  this  are  to  be  added  the 
calcined  gjpaum  and  the  white  lead,  which  roost  not  bs 
adulterated  nith  chalk,  and  by  f.irther  grinding  on  the  stone 
with  a  little  water  the  whole  is  to  be  i-ednced  lo  a  pop,  rathor 
thick  than  fluid.  Lastly  it  is  to  be  diluted  with  commoa 
water  the  moment  of  using  it,  which  is  to  bs  done  with  s 
painter's  or  raruisher's  brush. 
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and  Erperimentt  on   Put.     By  GcoB«t 
PEiRsoN.  M.D.F.R.S*. 

yHEMICAL  writers  vary  id  theirrtatemenUof  (be  pro-  Propeitietof 
parties  of  fios;  and  they  consider,  thiit  a  further  iDfegliga-  ^''*^'"  ''^ 
tiofj  in  rtqiiisite  lor  the  purposes  of  science.  Physician! 
confess,  tliut,  in  nuiDc-rou*  cases,  they  csnnot  form  a  satis' 
fftCIory  judb^Eueut  «!'  thi:  nature  of  diseases,  on  account  of 
not  beini;  able  to  determine  what  is,  aitd  what  is  iiul  pura* 
lent  mailer;  likewise  prubslily,  on  account  of  the  existence 
of  dillereiil  kinds,  or  varieliesi  at  leust,  of  this  lubstatice, 
aftbrdpd  by  different  disordeis, 

I  beg  leBve,  therefore,  to  submit  to  this  learned  Society, 
my  OKU  observations,  experiments,  nnd  reasoning  on  this 
asimal  mailer. 

k         Section  I.     Simple,  and  obviont  Proptrlies. 
The  diSVrent  kinds  of  fluid,  commonly  considered  to  be  OiffereotkiDdt 
i«,  may  be  distinguished  by  the  following  titles :  •*■?"•• 

"I.      "Ihe  creumlilte  and  equally  consisleni. 
II.    Tbe  curdy  and  unequal  in  conMstence. 
HI.  The  serous  and  thin  kind. 
IV.  The  thick,  viscid  or  slimy. 

1.  A  pint  of  tlie  first  soit  was  taken  out  of  the  pericar-  Ptopetiin  of 
dtnm,  after  a  fatal  inflsmmation  of  the  heart,  in  St.  George'a  '*"  ^" '""''' 
HospilBl,  and  obligingly  sent  to  me  by  my  colleague.  Dr. 
E.  N.  Bancroft. 

The  colour  was  yellowish— the  smell  wai  fleshy  wheti 
irarmed — it  was  smooth  and  unctuous  to  the  totich. 

9,  The  specific  gravity  of  two  different  ptntions  wgs  ai 
1630  and  1633,  thot  of  distilled  water  being  IfiSO;  eocfl 
■ubMance  being  of  the  same  temperature.  Serum  of  the 
blood  of  different  patients,  nas  found  at  the  same  tier e  t9 
be  l69€,  1627,  and  )630.  Accordingly,  the  distilled  wa- 
^_Ur  being  lUOO,  the  pus  is  1031,  and  1093;  eitd  the  serutb 
^Hl>103e,  md  tOSl. 

[ 


■  Phlloi  tnns,  1st  Uie,  p.  S9«. 
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ifieT  IS  hours  repoie,  about  two  ouacea  by  mcuurc 
I  mpid  fluid  having  appeared  on   the  top,  it  «ru  (!»• 

Ctuicii  frota  olT  the  opaque  purulent  fluid  ;  which  wa*  be- 
come thinner  in  tlie  upper  part  of  the  vw»el  containiiif*  it, 
and  thicker  in  the  lower  than  before. 

4.  On  further  repose,  it  did  not  become  offensive  »o  soon 
ai  u  portiou  of  the  »ame  pus  mixed  with  a  little  blood,  or 
Bs  serum  alonv. 

5.  This  p-ii  neither  indicated  acidity  nor  alkalescency  to 
the  usual  Ic«ts,  vii.  turnsole  paper,  tinctureof  red  cabbage. 
Brazil-wood  paper,  and  turmeric  poller.  I  have,  in  other 
iuMancef',  Homvtimes  observed  acidity  to  be  indicated  bj 
tumnole  puper ;  but  in  none  alkaleacency,  so  long  aa  the 
mntter  remained  without  fcetor. 

6.  Being  i>xaDiined  under  the  microscope,  wlien  duly 
diluted  with  diatilled  water,  innumerable  spherical  particle* 
were  seen,  which  did  not  appear  altered  in  li^ure,  or  dimi- 
nished in  number,  by  extreme  dilution ;  that  is,  they  did 
not  appear  to  have  been  dissolved. 

at  i^iiJkind,  II.  A  pint  of  pus  of  the  second  kind,  tu.  eurdy,  na* 
afforded  by  a  psoas  abscess. 

The  colour  was  brown.  It  felt  knotty.  On  pouring 
from  one  vessel  to  another,  the  curdy  ma sses  were  manifest, 
and  of  various  siirci,  from  that  of  a  pin's  head  to  a  hazel 
nut.  It  was  more  tlscid  than  the  former,  and  of  a  little 
greater  tpeciftc  giavity.  On  standing,  a  limjiid  fluid  ap- 
peared upon  the  top,  as  in  tho  first  kind,  but  in  smaller 
quuiitity.  Globules  were  seen  nith  the  microscope,  but 
also  a  number  of  irrej^ularly  figured  iarg'er  inanses.  Pu- 
trefaction took  place  so^er  ihnn  in  the  former  kind.  In 
other  properties,  this  pus  was  similar  (o  the  first  kind. 

of  the  3ii  kiiJ,  HI.  Serous  ifiiii  pus.  It  was  produced  by  a  fatal  inflnro- 
nlation  of  the  peritoneal  coat,  niihout  ulcrr,  and  taken  out 
of  the  cavity  of  the  abdomen.  A  tjood  deal  of  serum  was 
nbi'  efTuM.il,  of  which  the  pus  whs  a  deposit.  It  was  not 
mncl.  thitki  r  than  milk.  To  the  feelins-  it  was  not  at  til 
iinetiious.  The  smell  was  slightly  oflensivc.  On  standing 
'24  bfiiir^j  11  si'diment  HpiiCiirtd,  occupying  only  one  half  the 
full  vessel,  und^ir  a  wheylike  li.iiiid'.  Putrefaction  took 
(ilace  kooner  than  in  either  of  the  two  former  kinds.     The 


tpecjflc  gravity  was  the  same  as  that  pf  the  first  sdrt*  Iq 
other  properties  it  was  similar^  to  the  ereattilike  pus  abote 
distinguisbecl. 

IV,  A  pint  of  the  visridpus^M  obtained  fro'm  an  ab**«^^^«**^ 
scess  among  the  muacles  of  the  thigh.  If  1  had  not  had 
entire  confidence  in  Mr.  Brodie*s  accuracy,  who  was  90 
obliging  as  to  attend  to  my  request,  00  this  and  many 
other  like  occasions,  I  should  have  supposed,  that  this  was 
expectorated  matter,  it  so  exactly  resembled  in  its  simpilt 
properties  the  ropy  kindp  described  in  a  paper  on  expecto* 
rated  matter.     Phil.  Trans.  1809,  P.  II,  p.  317** 

The  appearance  was  not  quite  uniform,  there  being  seiDi« 
transparent  masses  in  small  proportion,  mixed  with  dM 
perfectly  opaque  white  matter.^  It  was  almost  inodorout. 
To  the  touch  it  was  quite  smooth.  The  specific  gravity 
was  nearly  that  of  the  second  kind  of  pus. 

On  standing  24  hours,  about  one  ounce  measure  of  lim* 
pid  fluid  rose  to  the  top  of  the  whole  mass.  Putrefaction 
did  not  take  place  so  soon  as  in  expectorated  matter  of  thF 
same  consistence.  . 

The  examination  by  the  microscope  manifested  innume^ 
Table  spherical  particles  among  leafy  masses,  and  numerous 
particles  of  irregular  forms. 

The  Him  pie  properties  were  otherwise  similar  to  those  of 
the  other  sorts  of  pus,  above  distinguished. 

Many  other  differences  of  purulent  matter  arc  universally  Oihti.4i<»» 
recognized ;  but  they  are  either  varieties  of  the  four  kinds 
already  named,  or  the  differences  depend  upon  the  obvious 
mixture  with  adventitious  substances;  such  os  the  red  part 
of  the  blood,  coagulated  lymph,  serum,  putrefied  matter^ 
fibrous  and  membranous  masses,  calculi,  he. :  tbertfore^  I 
deem  it  useless  to  describe  them. 

Sect.  II.    Agency  of  Cahrie. 

1.  The  above  kinds  of  pus  coagulated  like  serum  of  Actlofi«f  tatf 
blood,  into  a  firm,  uniform,  foft  solid,  at  the  temperature  ^'^P'*'* 
•f  16s*  completely ;  but  partially  at  I60*  of  Fahreobeit*a 
thermometer. 

•  S€c  Journal,  Vol.  XXV,  p.  880. 
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The  decanted  limpid  fluid  rram  put,  Sect.  I, — I,  II, 
[V,  cnagulatt^  compleulr  into  a  Una  aiiifom 
•lac  aerum  of  blood,  at  l65%  but  it  beotme  opaque 
thJckeued  at  160°.  By  premgrc  of  the  firm  curd  thu*  pro- 
daced,  a  wBlrrjr  lic^uid  waa  separated,  which  oa  due  evapa- 
ntiwi  did  not  |{i*e  a  jellj,  but  wai  coagulate  like  the  de> 
canted  lit|uidjuKt  meatiotied. 
,  Tb«  thick  optu^ue  matter,  after  decanting  the  limpid 
,  ttuid,  co;igulated  as  before  said,  into  a  lirni  mau  at  165'. 
ta  3.  Each  of  the  above  four  kinds  of  pu*,  beinj;  erapo- 
ratt'd  to  dryness,  left  in  no  case  lew  than  one  teoth  of  hi 
original  oei^t,  or  more  thai)  one  sixth;  but  inott  fre- 
quently one  serenlh  ur  one  cij^hlh  of  brittle  matter.  The 
.  tmalle^t  proportiou  of  residue  was  left  by  the  3d,  or  terous 
kind ;  ihe  largest,  by  the  iA  ar  curdy.  These  reudnes  geoe. 
rally  became  rather  soft,  especially  those  of  the  3d,  or  the 
•erouti  kind,  afier  exposure  to  the  air. 

4.  The  opaque  p»rl  of  pus  after  separating  the  lim[Nd 
fluid  afforded' on  eraporation  from  -,''f  to  Vi  mure  of  brittle 
residue,  than  an  equal  wei;:;ht  of  the  pus  itiielf;  and  it  re- 
laaiued  hard  on  expuiiure  to  the  air.  The  limpid  fluid, 
eviiporated  to  drj-ness,  yielded  about  one  tenth  of  brittle 
residue;  which  gre«  moist,  unit  soinelimea  deliquesced,  oa 
exposure  to  the  air. 

5.  The  hrilllc  residues  above  mentioned  (3),  being  ex- 
posed to  fire  in  platina  crucibles,  flamed  for  gome  time, 
emitting  a  very  ollensivc,    pungent,  em|>yreumatic  smell; 

.  the  uninflammable  residue  being  kept  in  a  state  of  ignition 
for  a  lonj^er  period,  what  remained  ot  length  was  fused 
readily  froin  llie  jcrons,  vh.  the  third  kind  of  pus;  but  in 
the  cases  of  tht:  other  exsiccated  residues  of  the  1st,  3d,  and 
4th  kinds  of  pus,  they  barely  were  melted,  or  only  became 
soft  und  claggy.  The  fu^-d  residues  fiom  the  serous  pus 
aioonntcd  to  -/^  or  y-  of  the  exsiccated  pus  ;  and  to  -,-|5  or 
,ij  of  tlic  original  purulc.it  matter.  Those  from  the  second 
kin.l,  \\,.-cur,li/,  amounted  to  ;V  or -„V  of  the  dried  matter. 
and  to  jJij  or  jJk  uf  the  pus  itself.     The  fused  masses  from 

'  the  1st  and  4th  kihds  of  purulent  matttr  afforded  interme- 
di:.le  (jiiaiitilii:^  of  melted  mailtr  beliMco  those  just  mqo- 


6.  The  fil-*d  retidues  (5),  being  Lieuted  in  the  manner 
descriLieil  in  a  former  paper.  Phil.  Trans.  1809,  P-  ". 
1>.  326 — 3J9",  I  fouiid  they  consisted  chiefly  of  muriate  of 
ttiiia,  [ihusphate  of  lime  and  potash;  with  strong  indica> 
tign*  ol  cui-fajiiate  of  hme,  and  a  &iilphalc  ;  btslde  trucei  of 
phosphate  of  niugneaia,  oxid<;  of  iron,  and  vitritiable  mat- 
ter, prubably  silica.  On  n  reusonuble  cnt-'ulaliou,  it  ap- 
peared, that  in  the  lerom  Had  of  pns,  the  niuriute  of  soda 
•mounts  Id  from  one  aud  a  half,  to  two  per  1000 ;  the  phos< 
phate  of  lime  from  one,  to  one  and  a  half  per  1000 ;  the 
potash  from  one  half,  to  thrtx  fourlba  of  a  part  iu  this 
quantity ;  and  the  other  mottert  together,  to  half  a  part  in 
1000.  In  the  evtdi/  nailer,  the  second  kind,  tlie  muriate 
of  soda  amounts  to  from  three  fourths  of  a  pari,  to  one  in 
1000;  the  phosphate  of  lime  to  one;  the  pota*h  to  lesa 
than  one  half;  and  the  other  matters  united,  to  half  a  part 
In  lOUO.  The  6rsi  kind  of  pus,  the  erecmlike,  and  the 
fourth,  theviteid,  afTorded  from  the  melted  residue  the  ^'ftine 
•obstances  as  the  straut  kind,  exrepiing  a  somewhat  ■muller 
proportion  ofmuriule  of  sodii,  and  potash. 

7.  The  brittle  residues  of  evaporated  pus,  after  decant- 
ing the  limpid  fluid  (4i,  being  treated  with  fire  as  above  re- 
lated, the  remaining  matters  were  meited  with  more  diffi- 
culty, and  less  completely,  and  contained  a  smaller  pro* 
portion  of  muriate  of  soda  and  potash  thau  the  original 
pus. 

8.  The  decanted  limpid  fluids  [4),  being  evaporated  to 
dryness,  these  residues  were  exposed  to  tire.  Thfy  were 
Inelted,  and  then  afforded  a  larger  proportion  of  muriate  ef 
toda  and  of  potash,  than  the  pui  iEitelf;  but  will)  the  same 
ptoporiion  of  the  other  saline  and  earthy  subatancei. 

Sect.  III.     Agncy  of  Waltr. 

1.  After  decanting  the  Hmpid  fluid  from  off  half  a  pint  Aeiion  of  « 
of  the  four  kinds  of  pus  d»  above  related,  [Sect.  I,)  three  '"  "'*  P""" 
ounces  by  measure   of  distilled  water    were  mixed   with 
each  of  them.     After  49  hours  repose,  a  limpid  fluid  of 
nearly  the  quantity  of  two  ounces  by   mea«ure  was  seen 

•  Joan«I,Vol.XXT,  B.SW'.**.  •  ■"  ' 
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fanning  an  tipper  rtratttm  to  the  pui.     It  was  decantt^  for  \ 

(a)  On  ci|io>uTe  lo  lire  it  berame  turhid  like  cnilk,  u 
>0OD  an  t\it  ii'iuperiiture  wa>>  elevuted  In  I(i&',  but  did  oot  I 
become  thit  Icr  al  a  grf aIer*levalion, 

(fi)  On  rvrtporatioii  lu  dr^nms,  the  residue  amoontetl  to  | 
■bout  one  Ijfleenih  of  ihe  weiKht  of  ihe  lioiiid  from  the  se-  j 
roos  pus,  and  to  otietwe'nlicih  from  ihe'three  other  kii)d«|  ' 
jn  place  of  about  ouf  tenth,  a»  from  ih«  first  dersnttd  li- 
quid, (Sect.  I,  4)  ;  and  uij  fimn  -ermu  of  blood.  The  rwi- 
doary  mttlere  wtre  of  the^  sumt  kind  ■»  thoie  above  de-~ 
scribed,  Sect.  11.  2—6. 

fdwlmion.  (e)  Three  ouqcm  by  measure  of  dislillfd  water  having 

been  a^io  mixed  with  each  of  the  four  kinds  of  pua,  and, 
in  4S  hours,  t»o  ounces  measure  of  ilecanted  limpid  fiuid 
from  ctLch  havin);  been  evaporuted  to  dryness,  te!>>duuof 
tbe  lanie  kind,  in  the  i^amc  prnportmns,  aud  in  oetirly  the 
HOI*  quantities  as  before,  »ert  obiutned  [b).  ThtM  d^ 
canted  fluidi  became  nearly  as  turbid  as  tht  forincri  oa 
niaihg  their  temperature  to  l6a°. 

at  loiutloa.  (rf)  Distilled  water  was  added  a  third  time,  in  the  quan- 

tily  of  eighloJncea  by  uiiature,  tu  taili  of  ilic  lour  parctls 
of  pus  uudrr  examination;  and,  a\tvv  48  l.uur^  re]io>e,  sit 
ounces  of  limjjld  fluid  «ere  |>ourtd  off  l>[>ii)  <'ulI<  of  tUvm. 
At  the  temperature  of  165°,  the  dtcnnred  fluidk  bei-»ine  tur- 
bid ;  that  of  (he  serous  pub  more  so  tliau  the  otlit rs.  On 
r-aporation  to  drynesii,  a  much  sJiialler  quanlily  of  vesidue  I 


was  obtained  thar 

pus,  and  one  seventieth  from  t 


c  tixlielh  from  (he  ai 
1;  Olhi-rs;  and  it  coiisikted 
above  describe*!;  but  ifie 
u  fmulier  proportion  than  . 


of  the  tame  kind  of  Bubstances  1 
muriate  of  soda  and  potash  wei 
before.  I 

(e)  A  fourth  time  distilled  water,  in  the  quantity  of  a  | 
pint,  ireK  mixed  wiih  the  present  four  parcel?  of  pus ;  and, 
after  alundint;  48  hours,  three  fourths  of  a  pint  of  clear 
colourless  liquid  wa*  poured  off  from  .-acb  of  them.  It 
became  slitrhtly  turbid  and  whitish  on  Imilmg.  On  eva- 
poration,  each  parcel  nfforded  aliout  ^V  "^  t^*"  fl"'*'  ^'"" 
ployed.  The  residues  now  consisted  of  animal  mnlter.  with  ' 
•  much  imaller  proportion  than  before  of  muriate  of  soda, 
phosphate 
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phos[>1iQte  or  lime,  and  potusli—  nolhing  die  could  now  be 
tracfd.' 

{/)  DUlilled  water,  in  the  quantity  of  a  pint,  ivaa  oDce  5ilnoluUo«. 
more  mixed  with  the  four  aortH  of  purulent  matter  undet- 
Koinp  inquiry.  After  43  linurs,  a  pint  of  liquid  wss  de* 
canted  from  oft' each  of  ihein ;  but  being  slightly  turbid, 
they  were  Ut^  lo  stand  S4  hours.  By  this  lime  a  sediment 
was  deposited  from  each  of  the  li<|Uors;  but  being  still, 
though  Terj-  slightly,  lurbiil,  lliey  were  filtrated  through 
suitable  paper.  They  were  then  ITansparcnt.  The  trans- 
pareiii  filtrated  liquors  had  their  trflivsparency  disturbed  by 
B  boiling  temperature.  They  became  aha  slightly  millcif 
nilh  nitrate  of  silver,  hut  scarcely  lo  with  infusion  of  gall 
nut.  On  evaporation  to  the  quantity  of  an  ounce  from  each 
pint,  the  residuary  liquids  appeared  slightly  globular. 
These,  on  evaporation  to  dryness,  yielded  nnt  more  than  one 
part  of  nnimal  matter,  from  cacli  500  of  the  transparent  fil- 
trated liquids. 

{gj  On  standing  three  or  four  days  in  b  cold  room,  lli^Raiduun. 
parcels  of  pus,  after  the  ablutions  just  related  [a—f],  exhi- 
bited a  wh^  coloured  liquor  at  the  top,  of  which  about  j 
of  «  pint  was  poured  off  from  them.  More  turbiJ  liquor 
was  also  separated  from  the  n'oshed  pus,  by  pouring  it  upon 
a  porous  cotton  cloth  strainer,  which  left  purulent  matter  of 
the  consistence  of  starch  mucilage,  amountingto  about  one 
balf  the  original  weight. 

(A)  The  pus  freed  from  coagulable  limpid  liquid  by  re>lts  propenin. 
peuted  ablutions  [a — A)  was  while  as  snow — equal  in  con- 
tietencc — perfectly  smooth — the  4lh  kind  was  less  vincid  than 
before,  but  the  others  were  more  so — no  smell — not  at  all 
disposed  to  putrefy — on  elevating  its  temperature  to  ICS* 
and  higher,  it  did  not  coagulate  into  one  maif,  nor  into  clots, 
er  large  masses  of  curd,  but  a  watery  fluid  separated  from  a 
line  soft  somewhat  curdhke  opaque  fluid  ;  which  did  not  be- 
come more  curdy,  even  on  boiling — it  did  not  appear  that 
«bove  a  grain  of  this  part,  or  state  of  pus,  dissolved  in  1000 
waters — was  highly  globular  under  the  microscope,  and  re- 
mained BO,  although  coagulated  by  nitrate  of  siUer ;  by  in- 
fnsion  of  gall  nut;  by  alcohol  \  and  superaulphate  of  alu- 
la—with  muriateof  ammonia,  nitrate  of  potash,  and  other 
neutral 
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il  Miltb,  and  with  curbonate  of  potash,  it  prodond  ft 
.  .>n.iu  gernilrmispurent  mass  like  expectofated  half  lri(iiip»< 

rent  matter — expo»rd  to  fire  io  a  pUtiuu  crucible,  it  ttu  in- 
fl«iaedi  but  did  not  emit  an  ofiVnsive  eniell,  aod  alter  coDti>  ' 
suing  the  igoilion,  the  rei<idue  was  a  partirle  of  halt  fuaed 
matter,  aot  ■mounling  to  ,g!,,  or  tht  pus  after  ablutinn,  nor 
vbovp  ,^  or  the  eanie  mailer  exsiccated  ;  it  coosii'rd  uf 
phosphate  or  lime  and  vitrified  matter — no  amiiiom*  na* 
perceirablr,  on  mixing  lime  with  this  washed  pus;  nor  ma-  ' 
Tialic  arid  on  adding;  sulphuric  acid.  | 

ITiCmnt  3,  [a)  a  leaapoontul  of  iht^  crramlike  pus,  beini;  agitattrd 

!fp«wd  in  wa.  i"  half  a  pint  of  distilled  »a<er.  produc.d  a  milky  fluid,  w.tb    ' 
te(<  a  number  of  small  cuidy  purtiiita  kutpeiided,  but  very  tew 

leafy  or  fibrous  [liu^fa  or  clots. 

(It)  T\te  ifrous  pui  be  n^  tre.iied  as  juft  rat-ntioord  (■], 
the  same  Hppeuriince»  ennnt-H. 

(c)  The  eurdi/  put  beiii);  ai^itiilrd  in  the  same  niannef  in 
water,  a  number  of  clols,  leaf},  and  fibron*  m asset,  wer^ 
)i«en  suspended  among  fine  small  cm  dy  particles  in  a  pearly 

liquid. 

{d)  The  vitciil  pns  heing  ttealed  asjnst  rsaid,  it  reqaited 
Jong  conlinutil  ai.d   violent  u^ilatimi,   lu  iliffube  it  ihrough 
.   the    water,    and    tlien    the   appeariinces    wi-re    as    last   de- 
scribed. 
BOlrf.  3     Pjjs  ^f  any  kind,  after  boiling  m  twenty  times  its 

quantity  of  water,  wua  quite  as  globular  under  the  mieto- 
SCope^is  prt'VioutJy.  With  a  smaller  proportion  of  nater, 
the  mixtnre  became  virry  turbid,  toonelimes  clots  neie 
formed    in   a   peail    liquid,  in   which   a  fine   lediment   took 


place,  which  appeared  ir 

uth  more  globular  than  the  cUU 

or  curdy  masse*. 

4.  In  general,  water 

n  which  pus  has  been  agitated  re- 

maiiwsome-vhat  milky,  « 

ilh  on  abundant  e'ose  white  sedi- 

ment;    but   after   two. 

r   tiiree,    or    more    ablutions,    the 

water  becomes  clear  on  standing,  and  the  sedinitnt  c 
curdy. 

Sect.  IV.      Agency  of  Alcohol  of  Wine. 

1  tf  al-      The   different   kinds  of  exsiccated  pus  exposed  to 
""P"'-    agency  of  this  menatrumn,  and  treated  as  described 


former  paper,  Pfail.  Trans*  1809,  P,  U,  p.  399*9  tlM  rt-»  ' 
suits  were  similar,  esoept  in  the  proportion  of  prodocts* 

1.  These  exsiccated  substances  aftbrded'  to  this  meoxr. 
struuD^  a  smaller  proportion  of  potash»  but  as  mucb  animal 
oxide  and  muriate  of  soda,  as  mucous  sputum. 

9*  The  undissolved  matter  left  after  repeated  digestions  i^ 
this  menstri^uui  afforded  the  same  snbatances,  but  in  smaller 
proportions,  as  mucous'sputum. 

3.  Equal  bulks  of  fresh  putt,  and  rectified  spirit  of  ivine» 
afford  a  mucb  thicker  and  more  milky  liquor,  with  a  closer 
sediment,  than  expectorated  mucous  matter. 

I 

Sect.  V.    Agency  of  acetous  Aeld, 

The  purulent  matters  mixed  with  this  acid  became  curdy.  Action  of 

♦nd  rendered  it  milky:  but  on  staiidini',  a  close  white  sedi- ^**"* **^*  *^ 
'  *         f     .  "  pus. 

roeut  appeared,  the  liquid  above  being  clear,  except  in  the 
case  of  the  viscid  pus,  which  exhibited  leafy  and  fibrous 
masses,  as  hath  been  described  with  mucous  sputum. 

By  repeated  digestion  of  the  different  kinds  of  pus4n  this 
menstruum,  I  obtained  the  same  results,  except  the  pro* 
portions  of  acetite  of  potash,  and  muriate  of  soda  being 
smaller,  as  related  iu  a  former  paper  on  mucous  expecto* 
rated  matter.     Phil.  Trans.  1809.  P.  1I»  p.  336 1» 

§CCT.  VI.     Some  Experiments  with  different  OhjectSt-espS"^ 
dally  to  distinguish  Pus  and  Mucus. 

1.  In  the  agency  of  sulphuric,  nitric,  and  muriatic  acids,  Comparaii<a 
in  sufficient  quantity  to  dissolve  and  decompound  the  sub-  ^JJ'^Jy")!^*^ 
fiances  under  inquiry,  I  could  ptrceive  no  important  diffe-  mucus,  with 
rence  between  them.      The   purulent  matters  indeed  re-  mi«»^*««<^S 
qnired  a  much  greater  proportion  completely   to  dissolve 
them,  than  the  transparent  sputum.     Also  the  more  opaque 
and  dense  the  sputum,  the  greater  the  resistance  to  dissolu- 
tion.   Sulphuric  acid  produced  black  liquids  like  those  con* 
taining  charcoal,  smelling  stroni^ly  of  muriatic  acid ;  but 
on  dilution  with  water,  they  became  clear.     No  precipita^ 

•  Jouroal,  VoU  XXV,  p.  260. 
t  Journal,  VoU  XXV,  p  266. 

tioq 


?CifTr^  nn  riilulion  wi\h  water,  and  •■)  saturation  «Uh 
IB      hI  ulkilti,  but  It  tnRing  M^iment  apfjcaml,  whicb    , 

lived  on  the  oddittoii  of  the  above  ucida. 

The  mintrul  acidt  diluted,  or  added  iii  email  propor- 
tiou  iiid  tlie  vegetable  acids,  roit^ulule  vtirtoufrly  pus  and 
mil  It  fluids.  Some  become  roerely  milky  fluids,  olheni 
Cui  fluid*,  othets  afford  tibrousnnd  leafj  niasscaiuatrao^- 
patcuL  licjuor,  and  other*  give  a  uniloroi  thick  mau  of  curd. 
On  Mandiug  the  depo«itB  are  accordingly  of  vuriotis  foimr, 
and  the  liijuurt  ubove  of  various  appwirances;  but  I  could 
dtlcover  no  coostaal  characteristic  proj.etly  of  the  iub- 
ptances  by  thes^  experiineiili,  as  fome  nriiurs  hare  asserted. 
3.  The  solid  fixed  ulkulis,  or  lime,  mixed  niib  expecto- 
rated  oiucui,  nccaBioii   a   Btroi,g;pr  kniell   of  aiuitionia  than 


,rh  p. 


with  pos;  or  thati  with  muco-puruleni  i 
may  be  perhaps  made  of  this  eaiv  eiip( 
the  nnlure  of  v.-irii-tiet  of  the  floids  in  qi 
as  far  as  depends  on  the  pmporlioo  of  a 
times  it  cannot  be  perceived  by  the  smel 
but  can  by  muriatic  and  pviiig  white 
*>  Iratpd  liquid  alkaTis,  added  to  both  pii^  ; 
them  to  produce  cltar  iiqiiiila,  except  sir 
moles.  These  curdy  parts  and  motes  r( 
f.T  F^nme  time  even  in  nitric  acid,  and  set 
lalcd  lymph.  They  are  ii 
thi.n  iniicu?.  Theadditio 
lutions  occasions  precipiti 
with  i^ufltcient  utiifnrmity 
ac<  ordiiiy;  1o  the  observatio 
4.  Concentrated  aqueo 
salt.;,  viz.  muriate  of  amn: 
of  sodu ;  aulpheie  of  soda,  &c. ;  being  mixed  in  due  (juan- 
titv  with  pu^  of  the  kinds  under  examination,  produce  vis- 
cidity, like  ropy  expectorated  matter,  thickening  like  jelly, 
and  le^s  opacity.  These  chanjjes  have,  in  the  cose  of  muri> 
ate  of  ammonia,  been  called  coagulation  by  Mr.  Hnnier; 
but  by  a[;itation  in  cold  water  ihc  matteri,  are  diffused,  and 
on  stHijdini;,  the  pus  is  precipitated  in  its  original  state.  I 
call  thi'M-  tffci  Is  of  the  neulrul  salts  inspissalion,  seemingly 
occasioiied  by  tlieir  attracting  water  from  the  pus;   for  no 

sucb 


to  J  odge  of  , 
particHlarljr  | 
I ;  for  some-  ' 
sing  alkalit,  I 
s.  Concen- 
cur,  dissoUt 
]y  parts  aud 


m  to  be  self-coagu- 
r  proportion  in  pus 
of  acids  to  these  alkaline  disso-  . 
ions;  but  no  differences,  or  not 
o  afford  criteria,  nereobserred 
IS  of  other  experimenters, 
s  solutions  of  various  neutral 
mia  ;   liitriite  of  potash  ;  muriate 
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such  chaoge  \u  produced  if  either  the  puru\ent  matter,  or 
solution  of  •altty  b^  dilated;  nor  is  it  produced  if  the  put 
be  previously  coagulated  by  caloric :  also  the  inspissated  poa 
is  coagu labia  by  caloric  as  usual.  No  such  ioapissation  is 
produced  by  these  salts  in  mucous  sputum,  or  in  muco- 
puruleot  sputum,  so  that  undoubtedly  it  is  a  criterion  as 
discovered 'by  Mr,  Hunter  in  the  case  of  muriate  of  ammo- 
nia, and  with  other  neutral  salts,  as  now  manifested. 

4«  I  endeavoured  to  find  some  easy  tests  for  dibtlnguish-  and  other  tests^ 
ing  pus  from  mucQs;  but  I  did  not  succeed  with  the  tan* 
liing   principle;   gallic  acid;   supersulphate  of  alumina; 
nitrate  of  silver,  and  other  metallic  salts;  and  as  already 
said,  varions  afi'xdu      They  all  produced  precipitation  of    . 

,  these  animal  masters,  but  not  with  observable  characteristic 
diiferences* 

5.  To  observe  the  state  in  which  the  matter  of  pus  is  se*  Sutc  io  whidi 
creted,  I  procured  the  assistance  of  Mr,  Maynard,  the  pre*  P«»*****wiiwt 
sent  house*surgeon  of  St,  George's  hospital,  and  Mr.  George 
Ewbank,  who  had  been  on  many  occasions  essentially  >ser-  . 
viceable  in  my  inquiries.      Square  pieces  of  goldbeater^s 
skin  were  applied  to  various  sore  legs  after  carefully  re- 
moving the  matter  already  secreted.    In  five  or  ten  minutes, 
the  square  pieces  being  removed,  they  were  found  wet  with 
a  limpid  fluid.    In  this  state  they  were  inspi*cted  by  the  mi- 

,  croscope,  by  which  numerous  globules  were  seeo^  In  ten 
ininutes  farther  the  liquid  was  no  lonjQ^er  limpid  but  opaque, 
like  pus,  in  which  the  usual  spherical  particles  were  seeq 
with  the  microscope  as  jud  ipentiooed. 

Supposing  objections  might  be  offered  on  account  of  the 
alteration  of  texture  of  the  skin  employed,  square  pieces 
of  glass  were  also  applied.  The  results  were  the  same  in 
both  trials.  The  two  gentlemen  above  named,  as  well  as  ^ 
Dr.  Richard  Harrison,  and  other  pupiU,  who  happened  to 
be  present,  all  concurred  in  the  observation,  that  the  lim- 
pid matter  became  opaque,  and  that  while  limpid  it  was, 
jikt  pus,  full  of  spherical  particles* 

0 

I 

(Tab*  concluded  in  <mr  next. J 

t 

.V 

V, 
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imntftfaytu)  (7j«.  with  a  Repfy  lo  ^fr.  Mtrmir'* 
tt  Obtervaiions  on  Otimariatic  Gas.  Bif  Mr.  Joum 
I       T. 

to  MR.  NICHOLSON. 
SIR, 

Mr  Dt»»*«  vc\B00T  six  montlii  since  Mr.  Murray  undertook  t« 
^"^bT  Mi  OPP'*"^  ^'-  I^^'.v'b  iheofy  respecting  oniiaiiriatic  gas,  aud 
Mainj.  to  derend  the  old   hypothesis,  \a'  whicli    this   substance  » 

considered  a*  a  compound  of  oxlijeo  and  an  unknown  basw 
ctilled  muriatic  acid,  aud  common  muriatic  acid  );ad  as  a 
compound  urthe  Kame  bnsis  and  waiiT, 
Hbcspni-  Indeiiendeiit  of  his  general  reasoning,  the  only  arguinentt 

■""•^  adTanced  by  tbrs  gentleman  in  support  of  his  opinions  were 

derived  from  hia  own  ex).ieriments,  uudt^riaben  expressly 
for  the  purpose.  His  first  attempt  to  diacnrer  osigcn  in 
oximuriatic  gas  WHS  by  trying  the  Rctlon  of  thi»  tubatance 
on  carbonic  oxidi.';  and  hecunclnded,  that  it  did  not  exert 
any  when  the  mixture  of  ttit-  two  passes,  previously  dried, 
was  exposed  to  theinilnencc  of  light.  He  then  endeavoured 
to  prove,  tliiit  the  addition  of  hidrogen  to  the  mixture  in- 
duced action,  and  the  formation  of  carbonic  acid  gHS.  He 
ahoalteLiipted  to  show  that  Qximnrialic  gas,  if  supplied  in 
eufBcieiit  quantity,  is  capable  of  affording  oxigeu  to  sulphur 
in  sulphuretted  hidro^en,  and  of  convertinij  it  into  sulphu- 
reous Of  sulphuric  acid. 
Objcciioni.  To  account  for  thcse  supposed  changes  in  consequence  of 

(he  presence  of  hidrogeii,  he  wa^  obliged  to  imagine,  in  op- 
position to  all  experimental  evidences,  that  the  composilion 
of  muriatic  acid  ^as  is  indefinite:  that  the  iinknonn  basis 
combines  with  ditfercr.t  proportions  of  water,  but  always 
fetams  the  appearance  and  the  gaseous  state  of  common 
muriatic  acid  gas,  hitherto  the  only  subject  of  experiment. 
Having  given  this  outline  of  Mr.  Murray's  mode  of  de- 
fence of  ibe  old  hypotiiesis,  1  shall  briefly  state  the  facts  1 
vwitured  to  oppose  to  i(. 
WatM  present      It  was  first  shown,  that  muriatic  acid   gas,  and  the  siil- 

(jhurctted 
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ptiuretted  Hqner  of  Dr.  Thomsoti,  alone  resulted  from  th*  in  'te  cxpetv 
BOtioii  ofdcy  ovirauriHtii:  ^aaoo  dry  »nlphurelted  hidrogen; 
and  thiU  the  prmlHCtion  of  aulpharic  acid  in  Mr.  Murray* 
expvrimeiit  was  avciiii^  la  his  having  admitted  wat^ri 

My  brother.  Mr.  Davy,  ue«t  discovered  the  e\ijtence  of  New  coia. 
■  uew  gas  tniide  ia  the  same  way  -as  the  gas  employed  in  '""'"  ' 
Mr.  Murray's  flret  experiments,  iu  which  lie  oayi  he  ob- 
tained carbonic  acid,  end  poisensed  of  the  property  of  cou- 
*ertrng  carbonic  oxide  into  earbuiiic  Mcid,  it  being  a  coiO' 
pound  of  oximuriaticgas  aitd  oxit^en. 

Lantly,  it  appeared,  that  due  allowance  being  nude  fo'' irincrinicatlA 
the  difficulty  of  entirely  eKcliidiiig  moisture,   pure  oximu- showihamm- 
riatic  g«»  is  not  capable  of  convening  carbonic  oxide  into  ^J^  noi»c^ 
carbonic  acid,  vrben  inflamed  with  a  mixture  of  tbis  gas  and  dif; 
hidro^en.     Tlius,  mheii  10  measures  of  carbonic  oxide  were 
subjected  to  'he  ui;tion  of  oximurioUc  gas   iii6amed  by  an 
electric  spark   with   hidrojjen,   only    two    measures    diMp- 
appeared)  9  measures  of  carbonic  oxidi;  remaioiug  unaltered. 
A  result  perfectly  satisfuciory,  1  conceived,  considering  the 
minute  quantity  of  the  gnoses  operated  upon,  not  altogether 
■mounting  io  half  a  cubic  inch  ;  and  recollecting,  that  half  k 
grain  of  water  contains  sufficient  oxigcn  to  convert  about  four 
cubic  inches  of  carbonic  oxide  into  carbonic  acid. 

Mr.  Murrny  is  of  a  dilferenl  opinion.  He  cousidera,  in  Mr.  Murraj  c* 
bi>  last  cooiinunicution,  the  diiappearanre  of  two  measntes  ».'*'''"'J  ^■ 
of  carbunic  oxide,  a  deiaonstratiun,  that  oximuriatic  gm  is 
a  compound  of  an  unknown  basis  and  oxigen.  In  the  same 
paper,  which  is  published  in  your  Journal  for  Jline,  he  has 
given  an  accoaat  of  the  repetition  of  hie  experiment  on  the 
mixed  gasses,  employing  pure  oximuriatic  gus;  and  he  hu 
trrived  at  the  conclusion,  *'  that  the  production  of  carboaic 

s  established  beyond  the  possibility  of  doubt."  ^— 

^1  shall  state  the  manner  in  which  he  conducted  the  expe-  H 

■Dent,  and  the  evidences  which  witistied  him  of  the  p(9* 
B^tion  of  carbonic  acid. 

posed  to  light  a  mixture  consisting  of  one  volume  jji,  txpen. 
Jp£ftrbouic  oxide  and  of  the  same  ijuantity  of  hidragen  msnt  id  lu^ 
nth  twice  that  quantity  of  oximuriatic  gu.     After  36  hours  PO'^'^*'- 

I  added  ainmoniacal  gas  to   complete    aaturation,    and, 

ding  that  inoit  of  tba  oarbeuic  oxide  baJ  diiui|>j>eiu-«l, 
aud 


M 


knd  that  one  «rtbf  atniooDiacBl  salts  forfn*^  had  the  f>f»- 
ptrtjr  of  cITiTTescing  with  dilute  nitric  apid ;  ht,  witliMt 
uny  additional  proors,  drew  thv  ronclnsiou  juvt  menliontdt 
*'  lh«i  the  production  of  carhoaic  acid  in  thij  enpertniMit 
"  was  eslablishni  b^rond  the  possiliility  of  douht," 
*  "SI  "^  '  '"™  """*  ^  aiMiaance  the  evirtence  of  n  new  acid  gM, 

■ttuiiBE^ke.  which  operated  iti    Mr.   Murray's   experimFnT,   williout  hi» 
knowledge  ofits  presence,  and  wjs  the  cause  of  those  phi?- 
rtomeDB,  which  he  erroneously  altribuled  to  the  fortaaUon 
afcarhoQic  »cid  gas.   . 
Mr  Matni'i       Repeating  this  gentlcman'i  experiment  un  the   esposfire 
"Jl^™'       of  the  mixture  of  the  three  gassf.  to  liirht,  and  detecttdg, 
after  the  Dddition  of  ammonia,  no  trace*  of  carbonic  oxide ; 
and  percei»ing,  hs  he  stated,  an  effervescence  of  the  ammo- 
niical  salt  foftaed  with  nitric  acid  ;   I  was  induced  to  repcst 
*Im  his experimeiit  on  the  exposure  ofu  mixture  of  carbo- 
nic oxide  and  oximurtatic  go»  to  light  without  hidrogen.    In 
this  instance  I  obtained  the  gime  re»ult,  a  total  condensation 
bvamnionia  without  the  slightest  remains  of  carbonic  oxide. 
Fr;icncF  ol  So  ntisfactory  were  the  detaiU  of  Mr.  Murray'i  eipe* 

r^^d  but  not  ''""*"'•  '''*  result  of  wHith  was  asserted  to  be,  "  that  dry 
lobefour.iJ.      carbonic  o\iiie  K^if  nnd  o\imiirialic  ens  do  not  act  on  each 
Other  ;"   that  at  tirst  I  could  hardly  heiieye,  but  that  water 
was  soinewhere  coiicenled  in  the  apparatus,  and  I  gave  ray- 
■elf  much  trouble  lo  diicover  it'j  soiurc,  but  in  vain. 
Thepiau-         The  neit  step   I   took    was   to   exHmine  ih-;  gas,  that  re- 
*  suited  from  the  now  evident  action  of  o\imurtatic  ^as  on 

carbonic  oxide.  Mr.  Braode  was  pruacnt  at  ihe  time. 
lu  prapanics.  Findinp  that  il  did  not  fume  wlien  thrown  into  thr  at- 
mosphere, that  it  had  a  most  intolcrulile  sultocating  odour, 
that  it  was  colourless,  that  it  did  not  act  on  the  mercury, 
and  that  water  absorbed  it  very  alowty,  we  inimedialety 
perceived,  that  it  was  a  new  and  pcenliar  compound 
of  carbonic  oxide  and  oximuriatic  gas,  and  this  conclusion 
is  fully  confirmed  by  the  investigation  1  have  made  of  its 
properties. 

I  shall  now  mention  only  the  most  striking  circurostsncfs 

respectin);  it.     It  is  my  intention  to  give  a  full  account  of 

the  experiments  I  have  made  on  it,  in  a  paper  which  I  shall 

won  do  myself  the  honour  of  olferiog  to  the  Roval  Society. 

I  hate 
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I  have  fouDtt,  that  it  is  prodiiceil  in  two  or  ihrtv  minutes  lupioduc- 
when  «  mixture  of  eqo*!  volumes  of  carbonic  oxiJe  Rod  ox-  """ 
iTDUTialic  gas  i«  exposed  in  a  tube  over  dry    mercury  to 
bright  sutiihiiie;    nod    tliJl  the  cooilPnsBtion,  that  tahei 
place  in  their  umon,  is  r-xuctly  eqiiul  to  one  volume,  so  that 
this  is  the  henviwt  g«»  known  exceptiot;  silicated  fluoric 
acid  gas,      1  hiive  also  ascertuined,  that  it  may  be   at  any 
time  formed   without  the  direct  rays   of    \}\e    «un — Light 
■lone  being  necu^sary.      Its  acid  character  i»   well  deGned.  !<'  chiricw^ 
It  reddens  litniua  and   combines  with  ammouij;  and   its""*"* 
■Bturatiiig  power  ii  <o  great,  that   it  condenses  four  lime* 
it«  volume  of  i\m  gas,  forming  a  perfectly  neutral   talt, 
deliquescent,   and  of  course  very  soluble  io  water;  and   its 
attraction   for  the  dry  volatile  alkali  is  so  strong,  that  it 
decomposes  curbonale  of  ammonia,  and  ii  not  expelled  by 
acetic  acid  from  thix   alkali.      The  decomposition  of  thia  D,>conipai- 
ammoniacal  salt  with  effervescence  liy   dilute   nitric  acid '"■""* '"*"■■ 
deceived  Mr.  Murray,     Water  in   this  instance  is  decooi-     ■ 
posed,  its  hiclrogen  ia  abstracted  by  the  oximuriatic  acid  to 
form  muriHtic  acid,  and  its  oxigen  by  the  carbonic  oxide 
to  produce  carbonic  acid,  whiih  is  disen<;aged.     This  will  Othnprn^M. 
appear  evident,  when  it  i?  known,  that  the  ae«  giis  neither ''""'^"■ 
inflames  on  the  paMaj;i>  of  the  ele<-tric  spark   with  either 
oxigen  or  hidrogen  alone,  tut  that   it  deionalej   violently 
with  a  mixture  of  oxigen  and  hidrogen  in  proper  propor- 
tions, aud  affords  only  murinlic  and  earbonic  acid  gas.    The  Action  of  ■• 
actioD  too  of  several  metalt  and  their  oxide*  ou  thi*  gat  ic  t^  o"  '•*■ 
perfectly  coasisteni  with,  indeed  it  quite  demonstrative  nf 
its  being  d  compound  of  equal  volumca  of  carbonic  onide 
and   oximuriatic   gas,   so  condensed  aa  to  occupy   half  the 
space  of  th«  mixture  of  the  two.     Thus  tin,  zinc,  and  an- 
timony, respectively  heated  in  it  in  imall    bent   glass  tubet 
over  mercury  rapidly  decompose  it.-    In  each  inilaoce  caro 
bonie  oxide,  exactly  equal  to  the  volume  of  the  gas  decoot- 
posed,  it  liberated,  and  a  compound  of  the  metal  employed 
and  oximuriatic  gas  is  produced,  the  same  precisely  as  U 
formed  by  the  combuaiion  of  ihe  metal  ia  oximuriatic  gat. 
The  decomposition  too  is  just  as  readil;^  effected   by  the 
uxide*  of  zinc  and  antimony;  with   the  fi  rat  "carbonic   acid 
pa  il  obtained,  and  ■  compouad  of  sine  and  oximuriatic 
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L  bat  with  the  Wt,  the  fusible  protoxiije  t>ein<{  nti, 

Lk^  t  or  antimooy  in   produced,  and    carboi 

^^^'-  II     ,  aiiJ  un  infuiible  peroxide  formed,*  ptouf,  ifanywi* 

I         ired,  of  ihe  formNtiou  orcarlwnic  acid  in  the  precediugr 

ki.— iiice  being  owiut;  to  tht  dKompocitioa  of  the   Oslcle  4' 

Sine,  and  DOt  of  the  oxtmurialic  gitft. 

It  iieimpo*H      Thf  ii«  are  Kome  of  the  priucipal  circumslancn  1  havedit^ 

infipnDtii'l"    coverrd    respfcliog  thin   oew    >;■(  ;  a    jja«,  which,  at  it  red*  ' 

unXcdiaone   deni  litiiiQS  and  ex(ieli  acida  from  arnmoma  in  coosequetieV 

^*^  of  4opf  nor  aiiraction,  ha*  every  claim  to  be  couiideted  ■«  | 

«  peculiar  acid  singularly  composed  of  two  acrdifymi;  priiwt 

ciplea  united  to  od«  mfiuniinulilt!  ba»e. 

After  the  precediog  stHlemrot  of  facts,  Mr,  Murray,  {  ' 
thoulil  conceive,  will  be  ioditced  to  renounce  his  conclusion* 
"thai  the  prodiictiou  of  carbonic  acid  ia  hia  experimeut  I 
waa  taiablinhed  beyond  the  posMbility  of  doubt;"  and  I 
admit,  that  what  lit^  comidered  as  carbonic  odd  wai  BO7  | 
tually  the  ucw  gas  Just  dfscnhed;  and  I  ihould  likrwitt^ 
iiDOgiitc,  that  this  };entlcniaii  in  I'utiue  will  (le  loore  cuij> 
lious  iu  hi*  assiertiou*,  and  criticising  on  tiic  labours  ot 
•thers.  Let  the  inti^lligent  candid  re^idi^r  judge  of  the  pro* 
pricly  of  the  roUoHiiiR  ob^-iTviilinn.  H!r.  Miirr.ij-  sny*, 
having  previously  atuted,  tliiit  he  hnd  found  curlionic  acid 
ID  all  Ilia  esperiiiieiit«.  "that  the  Messrs.  D^vys  did  not 
obtain  it  in  theirs,  b^^cause  they  did  not  look  for  it  with 
•ufficietit  care,  or  were  not  Eiilfirieiitiy  axure  of  the  falla< 
cies,  by  which  its  production  iriii^ht  be  concealed,"  Ht« 
considering  the  new  gus  as  carbonic  ncid  i^  another  instHnoe 
of  the  evil  tendtrncyof  attachment  to  hypothesis.  How  jutt 
IS  the  remark  of  Lord  Bacon  !  quod  mjvult  homo  e»e  ve- 
Tum,  id  facile  credit. 
Mocaibon'tc  In  a  former  communication  1  have  observed,   that  no  car- 

acid  foimeil  iioiiic  acid  appeared  to  be  formed,  when  dry  carburelted 
tmiiJiiofdiy  hidrojjeii  and  oximuriatic  jjBs  are  iiifl.iiiii-d  by  the  elpctric 
Ao''Qnind''''  'P^''''  »^'g"'nS  "^  "  '■^«=*o"  ''<"■  "''»  h<ii\i:i',  the  preeii.ltation 
extuiacutic  of  charcoal.  1  tried  liatli  okTiant  j^as  iind  carburetted 
••*•  hidrngen  procured  by  the  di;eom|itisition   of  acetate  of  pot- 

ash by  heat.      Mt.  Murray  says,  that  he  has   repeated  the 
experiment,  ami  that  in  this  too  I  iv as  deceived.      Mr.  Mur- 
ray employed  the  gas   produced   by   heat  from  moistened 
charcoal. 
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clMrcoal.  It  18  svrprising  that  he  if  not  aware,  that  Dr. 
Honry  foaod  tfaia  gas  to  be  a  mixture  of  carburetted  hidro- 
gen  and  carbonic  oxide ;  and  that  the  formation  of  carbouic 
acid  might  be  expected  on  paasing  a  mixta  re  of  it  and  oxi« 
muriatic  gaa. frequently  through  lime  water,  as  he  experi« 
enced,  this  being, the  result  when  a  mixture  of  pure  carbo«- 
nic  oxide  and  oximuriatic  gas  is  thus  treated. 

There  is*nothing  farther  in  Mr.  Marray^t  communica* 
tions,  that  requires  noticet  excepting  a  misuse  ^f  names* 
He  sometimes  writes  properly,  calling  me  ";Mr.  J.  Davy," 
at  other  times,  improperly  **  Mr.  Davy,*'  thus  creating  # 
confusion,  and  rendering  it  impessible  to  distinguish  opi* 
nions  and  statements  which  belong  to  me,  and  for  which 
I  alone  am  answerable,  from  those  of  Mr.  Davy,  my  brother. 

1  am,  Sir,  .^ 

Your  obedient  hnmble  servant; 
London,  August  the  Qth,  JOHN  DAVY. 

1811. 
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Method  of  preparing  a  beautiful  and  permanent  White  for 
Water  Colours.    In  a  Letter  from  Mr.  Groybr  Kemf. 

Tp  MR.  NICHOLSON. 
SIR, 

T    .         ; 

AT  is  a  very  just  remark  of  the  ingenious  and  candid  Chap-  it  is  our  dutv 
tal,  that,  "  at  a  time  when  the  minds  of  all  men  are  bent  '«^  communi- 
on  confirming  public  happiness,  every  citizen  owes  to  his  to  the  publia. 
country  all  the  services  that  his  situation  allows  hVlii  to  ac- 
complish ;  he  should  be  eager  to  pay  to  iociety  the  tribute 
of  those  talents  with  which  Heaven  has  favoured  him  ;  and 
there  is  no  one  who  is  not  able  to  bring  some  materials  to 
the  foot  of  that  superb  edifice,  which  a  virtuous  government  ' 
is  erecting  to  the'happinessofall*:"  and  believing  with  this 

•See  «£I6inei3s  de  Chimie  par  M.  Chaptal/'  MontpeUicr  tdition, 
1 790.     A4vertiiement^  p.  5. 
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rd  chemiBt,  th»l  it  U  thi*  tluty  of  every  one  t  o  d» 
!  can  towards  ihe  aWTauccincnt  o[  j^meral  tcimce> 
<>  ■■  l(i(^-d  to  lay  bcror«  tli«  public,  ihrodgh  Ihe  highlf 
rc«pe<.'table  nietiiuin  of  the  Philoau|>liicil  Juamat,  a  ntH' 
nndvamy  method  or  preparing  a  beuutifut  permsnent  whit* 
for  wott-T  coloura.  cnlcuUted  tit  trand  the  test  of  time; 
nliii'h,  I  under«t3i)d,  is  at  pri-seiit  a  great  deaideratuM 
among  our  nrti«ts.  Thii  being  ihp  rose,  I  entertain  a  eoo- 
fident  hope,  that  th«  prMeiit  ditcorery  may  prove  emineatly 

J  ThrougK  the  inrormation  of  a  chemi*t  of  the  name  of 
Hume,  the  public  is  already  in  )K>$>«»inn  of  the  facta,  that 
a  colonr  can  be  prepared  from  baiytei ;  and  that  thit  earth 
will  funiiih  the  only  white  for  water  painting,  that  naver 
changes;  which  may  Jso  be  mined  i*itli  any  other  colour 
without  injur)' ;  bat  of  ita  mode  of  preparahon  ire  have 
htthvrto,  I  bclic*«,  remained  entirely  ignorant.  Thi»  beau- 
lifiil  pigment,  which  not  onlj  turpasHes  in  t^city  and 
whiteness  every  thing  of  the  kind  I  have  e«er  met  with,  but 
)iMwi*M  the  pecitliar  advautage  of  being  permanent,  ii 
prepared  by  the  following  simple  prOtess :  Ditiolre  pure 
barytes,  or  the  commoil  native  carbonate,  in  diluted  nitro^ 
muriatic  acid  ;  61ler  the  solution,  and  add  thereto  as  much 
carbnnate  of  ammonia,  previously  dis^nlved  in  distilled 
water,  as  is  RulTicieiit  to  precipitate  the  earth;  ttMch  may 
be  separated  by  filtration,  and,  aftt'r  repeated  washings  with 
distilleJ  wat«r,  must  be  gradually  dried  by  the  heat  of  the 
sun,  or  a  fire,  and  rubbed  into  a  very  fine  powder,  or  mad* 
up  into  trakes  for  use  1  decomposed  some  tiitro-muriate  of 
barytes  with  a  solution  of  pure  ammonifl,but  the  precipitate 
was  very  inferior  in  Colour  to  the  above.  An  artist  »f  ac* 
kiiowledgad  celebrity,  who  hat  used  this  white,  speaks  verf 
eiKoursginglyofit, 

I  remain,  respectfully^ 
Jir>glito«,Bthme.4ih,  OROVER  KEMP. 

1811. 
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■  THE    NATURAL  HitTOBT    OP  CLOUBf 

K 

^%*  Natural  Hhtory  qfChniti.    By  Luxe  HoWakd,  £t^.* 

A.  CLOUD  is  ■  visible  aijstregBte  of  minute  drops  of 
water  su^pendtd  iii  ihe  aliuii3|iLiere. 

The  word  is  probuLily  driivfil  from  the  Anglo-Saxon  ceh-  Fiyni 
lob,  eovered,  hidden,  the   fHie  i>l' heaveu    bung  aoiiilhuse'' 
part*  where  clouds  ajiiiemr.     The  tarae  agt;i<-gHte,  wh  oh  in 
this   situalioLi    is   culled   cloud,  oblems  the   name  of  raist, 
when  seen  lo  Hri*e  frum  ilie  esrih  or  wiite»i  aud  fog,  when 
it  euvelo^fs  Htid  cove»  the  ob^rver.     Yet  the  two  Utter, 
vieired  from  a  greater  distence  or  elevalifin,  [iresent  all   thfl 
uppearuuces  of  claads;  while  these,  ia  their  luro,  becon^  J 
mills'  aod  lo^s,  i[i  proportion  as  we  approiich  aud  penetratf  .4 
theni.     Il  mil)    be  proper,  therefore,  for  th«-  suke  of  |jreci»T 
aioii,  that  the  term  cloud,  in  philosophical  lau^uuge,  shoul^l 
be  made  a  gentrrol  one,  coaipreheodiog  nil  such  u^gregate^^ 
however  situate. 

It  is  concluded,  from  numerous  observaljons,  thut  the  Foimed  ol 
particle-  of  which  a  cloud  consisfs  ure  always  more  or  less  <"°1"  "^ " 
declrifieJ.  The  hypothecs,  which  asaumes  the  cxiatence  of 
ves'cular  vapour,  ar-.d  mukes  the  particles  of  clfuds  to  he 
hollow  spheres,  which  unite  and  deafend  in  rain  Khen  tup- 
tured,  however  gaiiclioned  by  the  nulhority  of  several  emi- 
nent philotophers,  does  not  seem  necessary  to  the  science  of 
meteorology  io  its  present  slate;  it  being  evident,  ihut  iLe 
buoyancy  of  the  particles  is  nut  more  p«|^ct  than  it  ought 
to  be,  if  wp  regard  them  as  mereilrop«|r  waler.  In  fact 
they  always  descend,  and  the  v.ater  is  eleviiled  a'aiu  only  by 
being  converted  into  invisible  vapour. 

Natural  History  of  Clovdi. 
^nce  the  (tieneral  introduction  of  accurate  instruments  far  Progno'tiiui- 
ermining  the  changes  of  density,  temperature,  hunriJity,  'j™'"'  *"' 

f  •  TTii.  taluble  pspcr  wii  fir.i  Imwei  in  Mt.  Tillocli'i  PhilowpliidJ  '^'"'' 

>ri«icil,  «h!>  thi  i.iihr.r*i  reviiiont.  In  Df.  Rcw's  New 
pjoitVtHa,  sricle  Ctouc,  fram  wl>>cli  1  hive  copiad  it,  in  ordar  Ibal 
«he  rudun  of  oor  Jouinil  ina;  ata-e  complelclj  undaistanil  the  MtM» 
pyhywl  T4M«,  wblcb  will  in  f utuie  ijipotr  in  svr  wailc.     W.  M. 
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knd  elpciricitj-,  which  cuntinaally  occur  iu  the  •tmonpherf, 
jOUT  IcDOwled^e  of  ilt  conatilution  aod  properties  has  l>wu 
considerably  advanced.  It  i«  nevertheless  true,  that  the  pKi- 
losoi>her  of  the  present  day  is  not  loore  weaiher-wise  thsn 
hia  predecisBOrs  in  ancient  times.  He  is  still  obliged  ta  yield 
the  palm  in  the  science  of  prognostics  to  the  shepherd,  the 
plougliraxn.  Of  the  mariner;  who,  i^ithoHt  troubling  his  head 
ahout  the  reasons  of  things,  has  learned,  liy  trnditioa  and 
experience,  lo  connect  oertuin  appcarauces  of  the  sky  with 
C'^rtain  approaching  changes;  of  nhich  those  appearsiicn 
are,  in  fact,  a  coDnmcnceDient  or  eonttnuation,  discoverable 
■  vhile  the  caus>e  is  yei  at  a  diiiance.  Uiidoubtedly  the  onioa 
'of  these  two  liinda  of  knonleiige  would  bent  deserve  to  be 
entitled  the  science  of  iiieleorolo^'V ;  and  it  must  lend, 
t?f]ually  with  the  invention  or  perfection  of  philosophical  in- 
Mruments,  lo  the  iinpiovement  of  this  science,  could  «e  re-  | 
ilore  to  it*  place  the  ancient  sod  populHT  branch  of  it,  oo» 
toomuehnegleited  by  [ihiloaojibers,  which  is  founded  wholly 
on  natural  phenonieua.  If  wc  except  the  changes  of  tha 
wind,  fome  indications  of  inoistiire  and  dryness,  and  a  few 
nthetB  of  less  iinportflnce,  the  whole  of  these  may  be  traced 
fo  one  roinnion  orii,'iii  in  the  inoiluct  reioUing  from  the  if 
composition  of  vapour ;  whicli  rcmiiini,  during  a  certain  in- 
terval, in  a  slate  of  simple  (MTn^ion  or  suspension  in  the  at* 
nitispliere.  To  give  to  the  tKtfnsive  collection  of  facts, 
whicli  it  is  easy  to  make  on  this  6i;bjecl,  a  communicable 
anil  nscfiil  form  ;  to  render  that  iittainable  in  a  short  lime, 
nhich  has  been  hit^jjto  the  exclusive  treasure  of  the  adept* 
of  long  experiencei  W  the  ohiect  of  the  »riler  of  the  fol- 
loning   systenwlic   Boirenclutiire    and    natural    history    of 

MoJ;(l:-ali.ni        Clouds  nre  'uiceptible  of  vatioos  modifications. 

■,ra-.«rt..  ^j,  „,j^  j^^,„  i,  intni.U-d  the  structure  or  manner  of  aggre- 

gnlion,  in  which  the  influericf  orccrlain  constant  laws  is  suf- 
fi(-iently  evident  umidM  tliu  inf.nile  lea^  diversities  resull- 
iiif,'  Uom  occasional  causes. 

Hence  tlie  principal  modifications  are  as  di.itinguisbable 
ffUm  each  olher,  ns  a  tree  from  a  hill,  or  the  latter  from  a 
take;  oltliough  clouds,  in  the  same  iiiodificalion,  compared 

•iih 
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with  each  other,  haveofteo  only  the  common  resemblances  * 
which  exist  amonii^  trees,  hills,  and  lakte,  taken  generally.  - 

There  are  three  simple  and  distinct  modifications,  which 
are  thus  named  and  defined. 

1*  Cirroa.   D^*   Nubes  cirriformis  tenuissima>  qnas  jinT  Cirrus* 

dique  crescat. 

The  Cirrus.  A  cloud  resembling  a  lock  qF  hair,  or  a  fea* 
ther.  Parallel  flexuous,  or  diverging  fibres,  unlimited  in 
the  direction  of  their  increase. 

3.  Cumulus.  Defm  Nubes  densa  cumulata,  sursum  cres*  CumutoA 
cens. 

The  Cumulus.  A  cloud  which  increases  from  above  in 
dense,  convex,  or  conical  heaps. 

3.  Stratus.  D^.  Nubes  strata,  aqose  modo  expansa^  de»  Stntut.  . 
orsupn  crescens. 

The  Stratus.  An  extended,  continuous,  level  sheet  of 
cloud,  increasing  from  beneath. 

Theife  are  two  modifications,  which  appear  to  be  of  an  in- 
termediate natore;  these  are: 

4.  Cirro-cumttl\is.  Def.  Nubecula  subrotundse  connexss  CirroMsamtt* 
vel  ordinate  positse.  '^^ 

The  Cirro-Cumulus.  A  connected  system  of  small  rounds 
ish  clouds,  placed  in  close  orders  or  contact. 

$•  Cirro-stratus.    Def.  Nubes  extenuate,    sub-ooncava  Cirro-stratiu. 
vel  undulata.    Nubeculse  hujusmodi  appositae. 

The  Cirro-stratus.  A  horizontal  or  slightly  inclined  sheet, 
attenuated  at  its  circumference,  concave  downward,  or  undu- 
lated.   Gh>ups  or  patches  having  these  characten. 

Lastly,  there  are  two  modifications*  which  exhibit  a  com- 
pound structure,  vtr. 

6.  Cumulo-stratus.     Def.    Nubes,  densa,  qnoe  basi  cu^  Cumnlo-ttFa. 
noli  structnram  patentem  cirro-strati,  vel  cirro-cumuli  su«  ^"'* 
perdat. 

The  Cumulo^istratns.  A  cloud  in  which  the  structure  of 
the  cnroul»s  is  mixed  vrith  that  of  the  cirro-stratus,  or  cirro- 
[Tumultts.  The  cumulus  flattened  at  top,  and  overhanging 
Its  base. 

7*  Nimbus.    Dc/.    Nubes  densa,  supra  pateps  et  cinifor<v  Nimbvi,  . 
nist  idfjra  in  plnyiaiii  fibiens. 

The 


:  Nimbw.     A  <t«n»e  cloud,  tprriidiiig  out  Hiio  »  «n*i\ 
Hr,  and  pas^uf;  bmeath  ioto  u  shower. 

Of  Ikt  Cirrus. 

Thi*  is  always  the  \tr*A  (Jenur,  ■nd  rcnnmotily  tb#  moti 
(Itiaied  tnirlilirsiion.  It  is  somviiniirt  sprt-jiil  horixonuily  , 
ihrou^li  a  vjikt  exlmi  of  alui»;phrr<  ;  th«  i>h»|ic  kreailtti  of 
thf  aky  bring  iniufficient  lo  i>tm<>'  ■'h«'re  il  leraiiuales.  Id  this 
nb«,  iu  parallel  bant  apprsr,  by  an  opticti  <le«^tion,  M 
convert;*  in  oppwite  paints  of  the  Itoriinn.  Al  oihrrt,  it  >• 
exhiiiit*^  ill  uncoimf'^ted  |i«r))Kii(JiruUT  bunilln,  of  the  moat 
minate  nit.  'Between  iht'Mr  mtrem^H,  ii  may  be  trac«d  in 
I.  <^'ery  At^te--  of  ext«nl  and  inclinaliou  to  tbe  horuoii.  lo* 
tewnaftky  the  citrus  ■*  lirM  indiiated  by  a  («m  threadk,  pen- 
filtcd  in  white,  on  the  mure  )(round.  Its  iuertiue  tnkea 
pl«ce  in  variotis  wuyi.  and  may  b«  compared  wiineliincii  to 
vegelHITOii,  niou  otli.n  to  crystallisation.  ThiM,  1.  ParalM 
ttimdn  art!  added  to  c«ch  other  huhzontnlly,  and  occoMon- 
Ally  oltier  Blrxta  of  the  same,  crusaing  ihe  firM  Ht  ri|jbt  or 
.dblique  anifle«i  uniil  a  delirate  triMipafvnt  veil  is  fonntd. 
2.  Parallel  thrpadi  lire  colli-cled  into  diminct  (jfoups,  lyinjf 
at  vaciuUH  ai><;les  with  the  honcon.  3.  Flexuou»  and  di- 
verging filirea  ure  ekiended  from  the  original  Btem,  farming 
the  reseinhUiice  of  crests  of  feaiht-rs.  lock*  of  bair.  Sec. 
i.  Thi'  first  formed  threiidt,  become,  as  it  were,  the  aup- 
(lortb  from  nhich  otheri  bhqiiely  atrend  or  de-ccnd  into 
the  Htnio^phere.  l.iiglty,  A  dense  nucleus  ia  ^ometiinet 
formed,  uiid  short  fihrea  shoot  ont  from  ii  )n  all  direction!. 
The'  KreHt  elevation  of  the  cirrus  has  been  ascer  ained  by 
g<'ometri<:al  pbHervnlioHB.  "The  Binall  white  atrealta  of 
condensed  vapour,  which  appear  nn  llie  f.u-e  of  the  sky,  I 
have  found,"  «ny»  D»!ton,  "  by  several  careful  obaerntionti 
lo  be  from  three  to  five  miles  nbove  ihe  Earth'n  iurfuce." 

Viewed  from  the  sumrnili,  of  the  hi;^he»t  monotaint,  they 
appciir  us  distant  B«  from  the  pinins.  A  more  easy  Knd  not 
Ivss  conviniin^;  proof  of  their  ele\-aiinn  may  be  deduced 
from  their  coiilinuine  to  lie  ti  [;<d  \>y  ihe  sun's  rays  in  the 
evci'lnj.'  tuilight  with  the  more  vivid  co  ^urs  of  the  prisHit 
whil.  ihe  denser  clouds,  hnviii(,'  alreudy  passed  through  th« 
unie  )^t-Bil»tiitii,  are  in  the  deepeM  !(hndel 

Tb« 
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'•  The  duralioo  of  this  clou  J   varies  according  to  ila  stiltoii  In  duiaiij 
'tn  the  atmosphere,  mid  the  presence  or  ubnence  of  other 
>^auds:  it  is  long,  exttnding  «0(D«liiiie»  to  thjrly-ais  hours,  ■ 

I   it  a}! pears  alone,  and  at  its    grentest  elevation;  but  I 

flborter,    or  even  very  transient,  when  forini'd  lower,  uud  jif  J 

jkt  ncinity  of  the  eumulud. 

' 'By  an  inexperienced  observer  the  cirriis  would  be  pro- lu  moiiaa, 
louiiced  absolutely  motionless.     On  coinpuriwn. with  ^ fixed 
Ibject,  however,  it  is  somelimcs  found  to  h-<v<   a  considir- 
^ble   pfogresajve  motion.     The   [>ropa^i)tion  of  the  cirrus,  lu  ciinsc? 
I  the  varinble  direclions  of  its  flexures,   merit   attentive  niAtbw 
l^btttrvatiun,  as  being  intimately  coniiefted  with  the  varia^ 
H  of  (he  wind,  nhhough  undoubtedly  »qt  produced   ^y 
fbe  mere  motion  of  the  nir. 

The  general  principle},  whii'h   the  impcrfi'ct  notice  hJ? 
tiierla  bestowed  oo  it  seeim  to  point  out,  qre  the  foUoiring  * 

1.  It«  Hppearance  i»  a  general  indicutian  of  wind;  bucI  indicjila 
■  |t  is  most  con^picnous  and  abundant  before  storms.  ''*"•  ••• 

IS  often  a  leeward  cloud;  or,  when  a  group  of  cjrri 
j^peart  ori  the  horiron,  it  Geems  to  invite  a  current  towards 
' :  an4  Ihe  wind  very  oneo  shifts  into  th^t  (quarter  to»aidi 
fcich  the  points  are  directed. 

IL  9>  Horiioutai  sheets  of  the  cirrus,  more  particularly  thosp 
Uch  carry  streamers  poiiiring  ypward,  are  among  the  in* 
9ti(ins  of  rain  apprttaching,  while  the  fringe-like  depend- 
*  are  found  to  precede  fair  weather. 


Of  Ike  Cuwu/m. 
I^CIouda  in  this  modification  are  commonly  of  dense 
ructnre.  They  are  formed  in  the  lower  aimnajibere ;  and 
move  with  the  wind,  or  m"'''-'  properly  with  that  currvot 
which  Bows  next  the  Earth.  Xhe  phenomena  o)  the  cumu- 
lus are  nsuully  ihest::  In  thf  lat:er  part  of  a  clear  morning, 
a  small  itfe^ular  spot  appears  suddenly  at  a  niodereie  ele- 
vation. This  it  the  naeleus,  or  commrncenient  of  the  cloud, 
the  uppvr  puj-t  of  which  noon  becomes  convex  and  well  de- 
fined, while  the  lower  continues  irregularly  plu[ie.  O  ^he 
conrei  surface  ihe  incrrnse  Tiuihly  tahes  place,  one  hr-dp  or 
protubvntnee  succeeding  another,  and  again  losing  itself 
'p,a  subsequent  sue,  until  a  pile  of  daud  of  an  irregular 
heuiispherit-al 
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hemiipbencal  form  i«  raised ;  which  iluaU  along,  prcMoting 
iti  H|>«K  ta  th«  zi;niiit>  wbile  ihe  bBat,  or  ralher  the  la>ec 
Burfuce  or  Lfae  batelcse  I'abrk,  c«nliimea  puiuUel  to  iIm 
horizon. 

Wht^D  iWse  clouds  are  or  convidtrable  inagnilude,  ihey 
remain  at  proportiouttbty  great  distauces.  \\'licn  btntiller, 
they  croud  the  jky  by  a  nearer  apjiroach  to  each  other.  In 
nchra»e  lheba>-<'^Tan-;t^in  the  &aine  plane;  and  the  iticrcuc 
of  each  keeps  |>«re  wilb  that  of  Hs  neighbour,  the  inicri 
vpning  spurt  reinaiiimg  clenc.  | 

Dhfom-  ,  'The  cumulus  often  ucrivcB  ut  it«  greatest  rongnitude  eulj    J 

in  the  afieruoon,  when  the  ti^mperHture  of  thedny  is  at  iu  ' 
mMximiiin.  As  the  *uii  deelioeK,  it  Kradaally  decieMtics,  re- 
taining It*  chttrucier  till  towurdit  »iin-«et,  nheii  tt  i»  more  or 
Ins  hastily  broken  up,  and  evaporates,  leaving;  the  tky  clear, 
•K  in  the  early  part  oftbe  moruing.  Ila  tints  are  often  vividi 
and  pass  through  the  most  pleuaing  ((radutioa  daring  th'* 
\»n  hour  of  its  fxiiitciice. 
'  {DJiutiM.  Th«  preceding  phenomeiiB  form   the  history  of  the  pure    ' 

onmulus,  88  it  mxy  belenntd,  when  no  other  loodilicatioa 
appears  ainng  "i'h  H-  They  lire  both  the  accompaniment  a 
and  prognortics  of  the  faire=t  weather, 

0/  llie  Slralus. 
Srntii=d«.  ThestTiitiis  has  8   moderate  (h';;rfc  of  density.     It  is  the 

K'*ed,  lowest" nfthi-  iiioilifi'-atioiis,  being  formed  in  contact  »ith  th^ 

earth  or  water.  Il  coinprchendB  those  level  creeping  mists, 
which,  in  c^lio  evejiuit^^,  spread  hke  an  inuiidation  from  the 
falleys,  l»kes,  and  rivets,  to  the  hi^^her  {ground. 
^  Unlike  the  cnmulns,  which  Iwtoni^s  to  Ihe  day,  and 
rarely  Burvivee  the  sctlin;^  sun,  this  clund  accompanies  the 
shades  uf  night, and  commonly  ranishta  before  the  ascending 
Itimiiiary.  The  ev»pomlioij  rotumen'.ts  tiom  below.  At 
the  moment  of  the  separation  of  ihe  stratus  from  the  Earth, 
its  character  is  changed,  and  it  puts  on  the  appeatance  of 
the  nascent  cumulus. 
Jndk,.uon,  The  nocturnal  visits  of  the  stratus  have  l.cen  always  held 

a  prcHj^eof  fjir«eiilher.     Thus  Virgil: 

;*  At  nebulx  mn^'is  ima  petunt,  campoquc  recumbunt."  - 
Then  milts  the  hills  forvuke  and  shroud  the  plain. 

The 
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.  The  tDei^o'ologtciil-axiutnii  of  this  great  poet  were  pM*' 
bublyMlecied  from  ihit  popular  on^s  of  his  age,  as  confirmed 
by  his  own  experience,  Heni-e  they  ever  iigree  with  ihati>f 
his  readen.  There  are  few  daya  in  ihe  whole  year  more 
CBlni  BiiH  terene  than  those  the  niuriiin<;  of  which  break  out 
thiouijh  the  stratus.  They  are  the  hiihyon  days  of  ourau- 
tilmn:  on  iiiteival  of  rcpuse  between  the  cM^ulnoctial  gulel 
tad  the  storms  of  wiuter, 

Oy  the  Cirro-cutnuliii. 
The  intermedinte  nnlure  of  ihisi  cloud  tniy  be  ascertained  d 
by  tracing  its  origin,  iis  w.ell  as  inferred  from  its  iiructure.''^"**''" 
The  cirrus,  in  its  Mow  deieent  through  the  air.  rony  bp  teen 
to  pnst  into  this  and   the  next  moditicalion  ;    althout^hitl 
previons  appeiirauee  doei  not  seem  absolutely  necessary  to 
the  production  of  either. 

Most  of  our  readers  will  recollect  the  appearance  of  the 

icy  efUoresee  rices  on  the  panes  of  windows,  gradually  melting 

into  an  assenihloge  of  drops,  which  adhere  To  the  t-lass,  re- 

Ittining  floroewhat  of  Ihe  same  figure,  deprived   of  its  right 

line*  and  anglrs.     Such  is  the  change  of  furm  which  the 

cirrus  undergoes,  in  pa»))ing  to  the  state  ofthe  cirro-rumulus. 

And,  as  the  water  on  the  windows  is  oceasiouatly  converted 

again   into  tpicula:  of  ice,   so  thi;<>e  small   rounded  tRHStes 

sonielimet  suddi.'niy  resume  the  forms  of  the  cirrus.      In  the 

oblique  denser  tuftsof  the  latter,  thechnnge  to  the  spheroidal 

farm  ofttn  bet^ins  at  one  extreniily,  and  proceeds  (gradually 

to  the  other,  during  which  the  cloud  resembles  a  ball  of  flux. 

with  an  end  left  unwound  and  flying  out.     All  the  cirri  in 

iame  group,  and  frequently  all  those  in  view,  observe 

same  law  in  these  changes. 

The  cirro-cuiuulu*  forms  a  rery  b«3utiful  slcj.     Nume- 

distinct  beds  are  Eometimessecn  lliiatingal  tliHerent  al- 

idrs,  which  appear  to  cuneial  of  smaller  and  still  smaller 

s  the  eye  traces  them  into  the  blue  expanse.  It  is  IndicatioMi 
nio»t  freqiitnt  in  suminei ;  is  the  natural  harbinger  of  in* 
creased  leiuperatuie;  and,  consequently,  one  of  the  best 
il)fliculcoiia  of  fair  weather,  when  permanent  or  Irequenlly 
A  more  transient  display  of  it  is,  however,  fre- 
he  interv&l  of  warm  showerst  and  in  winter.  There 
an 
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^  kIm  cctum  ftirnv*  of  it-  i»«^  4«ep  and  dMnellum  «iw 
^inarj,  ■ml  ttrran<(<.-(l  mi  •  nirvr^  bue>  <thich  enter  into  the 
pcriiliut  failor™  «f  .fhHnri<r-«turm. 

It  ■•  uaqally  fi^uiid  t«  a«coril  with  a  [i^tng  baiomclfr. 

0/  the  Cirro-<lroli«. 

^n,  ^iw  This  <•  a  mulnronn  cloud,  and  ain  only  be  defected  iq 
t"?!^'*^-  )ta  T»riou4  appeBnuci-i  by  an  uiteiHion  (o  ii»  distinctive  cha- 
racters. It  is  uliiny*  an  uitcnnaml  sheet,  or  (liilch,  floaliag 
on  the  ttir,  in  a  iHMition  ueqrly  or  iiuite  hcrtontiil.  Ai  ae 
bsfc  compared  llie  cirru»  to  dry  flux,  «e  Viay  here  cniiaider 
i|  as  drenched  in  vtnter,  and  liavin^  iig  sjxi^iug  librct  rer 
4t)ced  to  a  clusirT  and  recumbent  furm.  Viewed  uver  head, 
it  is  r^markiible  for  it*  utiifpnn  Iniiy  conlinuiiy,  aad  in  the 
^orijon  for  its  gf eai  appeomnce  of  density,  the  consequence 
f)f  jis  being  seen  edgenibe.  lo  this  siluiiiion,  also,  it  •oine- 
fiq^ea  cuts  the  suti'k  pr  moon's  disk  acrosa  with  a  dark  Lne  \ 
fif  which  Virgil, 
Indityittfi*  *-'  ll'^uW  nascentem  macHli«*a(ia»erit  ortmn 

CwidttiiB  in  nubem,  m edi nil ue  refuse rtt  orbe, 
buflpecti  tibi  sint  tmbii'!^;   nuniquc  urget  abaltci 
Arboribusfine^  »li»cjue  iiotue,  jiecoriqije  einiater." 

Cie»r^c,  V*-ii 
OrshaulH  his  rising  orb  distorted  f^hine 
Through  iipot»,  or  ^a^t  behind  u  cloud's  dark  lint 
Retire  eclipsed;  then  k't  the  swain  prepar? 
f(ii:  ruiiiy  torrents:  a  tempestuous  air, 
Snift  from  tb^  southern  deep,  comes  frnught  with  ill. 
The  ?0''n  nnd  fruits  to  wuite,  the  Bocka  to  chill. 

The  cirro^iStralus  is  the  natural  indication  of  depression  of 
t^qiperaturi-,  wind,  nnd  rain.  In  order  lo  make  a  proper  use 
ff  it  in  this  respect^  it  is  necessar}'  to  attend  to  the  time  of  its 
«ppegrance,  to  its  continuance,  and  its  acconipanimenta. 
This  cloud  ^oiiittinies  alteini«tcs  with  tlie  cirro-cumulost 
eillier  at  d.itfereiit  internals  of  (he  day,  or  in  ihesatne  sky,  or 
pvcu  in  the  tgiiie  stratum,  which  may  consequently  bcseeo 
jut(:f'.siTely  in  I'ucli  modification,  una  at  intervHs,  partly  in 
r^K,  pjirtly  in  the  pther,  In  this  case  the  prognostic  ii 
(iowbt(ul^ 
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joubtrul,  sod  Kgard  K  to  be  had  lo  thai  which  uliicnat«ty 

AgHiD,  ther^  IS  n  trntinienl  appearance  of  ihe  cirro-«tratDii 
Whichofttnacconipaniet  the  production  of  dew  intherveni 
ing.ond  denotes  an  atmosphere  but  li^hllv  surchiirjjrd  i*ith 
Vapour.  NotsoHheaitappeDrsearlierin  theduy,  orMtun-rise 
^■ccurdin^  to  the  precedi.Jti  qiioUtioa).  and  uitcnHcd  with 
Vie  ru(liiaeiit»  of  the  cutuulu».  In  general,  the  weather 
iBpected  of  a  strong  tendency  to  wind  und  rain,  as 
thva  at  llie  «ky  ii  boih  hazy,  and  derormed  with  niimeroui 
mall  patches  of  cloud,  in  v>hi<'h  th«  extenuated  character 
prednminHte*;  and  thene  uppesrancfs,  together  vrith  an 
.abundance  of  cirro-comulus,  indicate  thunder.  Eefore 
'dtortna  of  wind,  there  is  in  particular  a  leature  of  cirro- 
Atalus.  often  very  sii^htlj*  expressed,  und  in  one  quarter 
bnly,  which  re«embtt<  the  urchiteclutal  C3  nin. 

But  the  inoot  formidiible  uppearunce  of  the  cirro-Ktratui 
Skthat  ofemeHsiveBheetB,  destenilins  from  the  hrghesl  re- 
igianH  of  the  atmonfihere,  and  wurcely  diactrnible  lor  a  time, 
«Ut  by  the  pristniitic  colour*  which  they  Hs-tume  in  thv  vi- 
^nity  of  the  sun's  or  moon's  place.     These  Hie  the  ftkreens 

ifhich  are  described  the  inimen!^  circleu  ol  hHJoes,  form-  HjIop^,  pin 
;,  by  ihrtr  occasioniil  interiections,  parhelia,  und  parage-  """■  *■=• 
^nia,  mock  luns  und  moon*,  which  Bometimes  rie  in  ftplen- 
<iOur  with  the  luminaries  iheroielves.  It  is  easy  for  those 
e  iicquaiotcd  with  Ihe  iirinciples  of  optics,  to  conreive 
BOW  the»e  iotersrclinj;  circles  are  proiluccd  by  light  passing 
kbrou^h  ihvvti  of  cloud  placed  at  difJWrot  hei^liis  and  an- 

'Conviittent  with  this  is  the  protrno«ticof  foul  weather  com- 
honly  deduced  I'roio  the  appearance  of  the  hulo.  After  a 
riar  halo  imprint.  01  'he  early  part  of  tuuiuier,  a  seneR  of 
At  and  cold  weather  uiuy  be  expected,  BUhnu<;h  it  ihiniid 
Jkt'Comineiice  fo(  Miiut' duks;  dnriii^  which,  iieverlhflevo, 
IBltf  Mine  st4  e  of  the  ulinotiihere  sultsitts,  us  is  often  mani- 
Itott  frmo  the  repetition  of  the  hulo.  Those  which  surround 
e  tnoon  inolear  ui|{hls  indicate  rain  or  tnow,  accurdli'} 
ta  Iheaeaeon  ol'the  year. 

In  niouittatiMus  und  even  liilly  countries,  th«  cirro-«tratua 
^jffFtMjdMlt^  ateo  lulhering  to  the  toorii  eleraied  poiiiis  of 
^L-  lund. 

L ^^ 
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land.  In  winter  it  ulto  nrit»  the  plaini,  in  tb«  forcn  or  a 
vri'v  wft  vril  durublf'  miM,  the  drops  of  whit^h  are  urvc-iOic 
Itw  too  imaU  to  be  titthte,  aud  which,  ualibe  the  hUalus,  » 
nore  dettM' aa  rising  ground*  lh»it  in  llii:  valleys. 

Tht-  cirr»'>tntu»  Uhualiy  uccurda  witli  a  sinking  aUU  of 
the  baromct(t< 

0/ikt  CumuliMiroiui. 

The  formalTOn  of  the  citr*M:umiilus,  or  cirro-stTstus,  by 
'*  condeiiked  vajjoar,  debccndiiig  from  the  higher  ainiosphMv, 
dues  nut  prevent  the  cumnlu*  rrom  being  produced  out  of 
the  WHt^ft  which,  in  the  nirwn  time,  e(ajn>rates  from  the 
Eitrtb,  and  ucends  (a  the  middle  region.  Ik  thi(  case,  the 
two  oioditicstiooii  af^er  u  '•hile  come  into  contact,  and  pre-  . 
cnt  to  the  attcutiirc  observer  aiucceteion  of  curious  ajipear- 
ances. 

While  the  cumulas  it  rapidlj'  increaiiing  upward,  a  deli- 
cti!: fleece,  of  a  fitructiire  visibly  ditleient,  sometimes  a\- 
taches  itfrelf  to  iu  sumroit,  where  it  repotes  as  on  a  mouo- 
tail).  This  fleece  i»  a  cirro-stratus  ;  and  the  materials  of 
which  it  is  r<armed  are  brout;]it  by  a  Buperior  current  orer- 
taklits  ormeelJiig  thrcuuiutiis.  Fre.^utmly.  the  cnrouluB 
in  its  increase  brt^aks  through  the  cirro-strutus,  and  appears 
a^in  above  it,  but  with  a  visible  change  in  the  aggregation, 
which  now  bfcoines  rncky,  perpciiHicular,and,finally,over- 
hangini:.  If  ihe  cirro-stratui>  fliould  ili^elf  increase  too  fast 
ta  he  sunilowed  up  by  the  cumulus,  the  Utttr  after  a  while 
extends  1;^  protuberances  laterally,  aud  attaches  itself  hy 
them  to  the  superior  mass  cif  cloud. 

When  tht  cirro-cumulus,  in  hlte  manner,  occupies  the 
niperior  place,  auuuiulus  rl-'ing  beneath  it  is  susceptible  of 
the  same  uuion  by  mutual  attraction  ;  the  result  of  which, 
as  ID  the  foi'iuer  ra>e,  is  a  large,  lofty,  and  dense  cloud, 
which  often  subsists  through  the  day;  and  in  the  evening 
uniU'iifoes the  u^ubI  cv;iporation. 

It  i.i  i!or,  however,  iibsolulely  necessiiry  to  the  production 
«f  this  cloud,  that  either  of  the  superior  modifications  should 
be  prrviously  foruiod.  In  a  favourable  state  of  the  atmo^ 
phere,  tile  cumulus  itself,  after  having  arrived  at  a  certain 
iLU^nitudt',  Eudtleuly  begins  to  overgrow  its  bate,  and  pro* 
duces 


daces  WL  cloudy  wfaich,  in  regard  to  both  it*  form'  aod.'ttf 
tapid  growth,  may  be  CoiBpured  to  U  mushroom. " 

The  cumulo^tmtus  usually  prevails  in  the  completely  j 
overcast  sky.  in  this  it  presentu  appearances  not  easy  to  bt>. 
described,  but  which  may  be  classed  by  a  due  attention  to 
the  theory  of  this  cloud.  At  present  it  is  intended  to,  cdm«' 
prehend  under  it  every  mode  of  union  between  different 
ftrata,  which  is  not  productive  of  rain.  Future  investi^* 
tion  may  point  out  distinctions^  which  at  present  we  are  not 
prepared  to  make. 

This  modification  is  most  frequent  during  a  mean  elevation* lodicstians* 
of  the  barometer,  or  that  which  is  denominated  chang€abhi 
when  the  wind  blows  from  the  west,  with  occasional  devi||« 
tions  towards  the  north  and  south.  In  tespect  to  tempera* 
ture,  it  has  a  wide  range,  and  may  usher  in  a  fall  of  snow» 
as  well  as  a  thunder-storm.  Of  the  latter,  indeed,  it  ia 
among  theregular  harbingers,  but  with  peculiat appearances. 
During  the  sufiPocating  calm  which  prevails  before  the  first 
discharge  of  the  atmospheric  electricity,  it  may  be  seen  in 
different  points  of  the  horizon,  rapidly  swelling  to  a  stupen* 
dous  magnitude,  most  curiously  .wreathed  'ai|d  curled, 
**  fretted  and  embossed*'  in  its  Substance,  and  flanked  at  dif- 
ferent heights  by  thed^licateopake  streaks  of  the  cirro«stra* 
tus.  The  whole  presents  a  speetade  of  peculiar  magnifi- 
cence,  in  contemplatrng  wllich  one  may  imagine  an  invisible 
agent  coUet^ting  in  this  immense  laboratory  the  energies  of 
the  storm,  and  arranging  innvmerable  batteries  for  the  sub- 
sequent eiplosions. 

It  will  appear  by  what  we  have  already  stated,- that  the 
cnmuIo«stratus  affords  ju  genenvl  a  doubtful  prognostic. 
When  it  is  formed  in  the  morning,  the  day  often  proves 
lair,  though  overcast ;  and  if  the  cirro-stratus  has  contri- 
buted to  its  formation,  there  will  probably  ensue  heavy 
ahowers'  oh  the  second  or  third  daj .  When  it  subsists  a  long 
time,  the  character  of  its  superior  spreading  part  may  be 
consulted,  which,  if  it  be  decidedly , either  that  of  the  cirro* 
atratuS)  or  cirro-cumulus,  the  usual  result  of  their  appear^ 
ance  may  be  expected. 

Of  the  Nimhui. 
To  have  a  correct  notion  of  this  doad,  the  reader  has  only  Mioibai  4a> 

to 


^  T»  KATOMt  nUT»SY  OF  »«« 

«::fLb«d.  |o  Hlie  th«  opportunity  of  exntnininf;  b  ■!)«««<■  in  piafiW  » 

it  appriMcbes  from  the  b«riion.     He    will   aei-  ihr  d*mc 
glfHim,  "bieh  •■xperience  t<npli«»  him  lo  rejconl  us  h  in»M«f 
detxwndmi;  ruin,  iMin?  iuelf  abor«  in  ■  rloixt,  whii'h  com- 
■  monly  Kprnwd  in  one  contintiouBRhrct  toa  k:>^^'>"'>*">nt'^*ll 

atound  ihr  >hni*fr;  infomuch  that  while  the  Uttfr  in  ab  ihs 
boriiiin  nt  trvrnti  milt^  distinrc,  the  c(t|f«'  «f  the  cliiud  ha* 
frequently  artinHt  in  thezeniih.  He  will  peiceive, that  thit 
aprvadioi^  crown  of  the  Khower  adviDres  re);ularly  hcrarptt, 
foA  that,  wtieihpr  viewed  from  a  diainnce  or  over-hrtd,  it 
,  fxhibils  in  a  srnilrr  or  letb  degrrt-  the  lihrouK  structnTC  of 

the  cirrus.  After  the  shower  hiu  pa'sed  over,  he  will  C«ra- 
Btonly  observe  the  *aine  appearance*  in  the  part  oiihe'cloutt 
which  follows  it;  snii  in  squalty  weather  he  will  noiueliinet 
\)e  able  to  repeal  these  observationii  on  many  different 
•howerk  appeoriug  (iicceKsiiejy  ;  or  at  ihe  Mime  lime,  in  dif- 
ferent quarters.  Tiie  term  ninbujihioleDded  (trictly  tode> 
note  no  toore  thaa  this  inrerted  eoiie  of  cli>ud,  from  which  a 
sudileo  or  denteloeul  shower,  whether  of  rain.  Know,  or  hail, 
fiir  ilie  difference  in  Dot  csaential  in  either  cute,  i*  teen  ta 
descend.  As  it  rism  to  a  (jreut  hei^jht  ia  ihe  atrooaphiire,  it 
nia_V  be  wen  ftoin  a  distunce  of  inmiy  milei  ;  and  i-o  roi,i,t8nt 
js  the  result  of  a  ihower  arriving  with  it,  th^kt  though,  in  « 
few  iiiittaiice^,  (terhapR  from  the  small  quaiitUy  of  the  rain, 
l»e  hine  Dot  becit  able  to  discover  the  usuul  obiiciirity  be- 
peiilh  ii,  while  at  a  dixtanee,  »e  believe  it  may  be  laid  down 
as  u  general  fDle,  on  as  good  grounils  at  in  moat  other  caaes, 
tl>Ht  ralu.snow,  orhai!,i>fdllii^oii  the  tract  oTer  whicb  it 

"  Qnalt4  ubi  ad  terras  abruptn  sidere  nimbus 
It  mare  per  medium,  nniitris  lum  prf!>eia  Iong6 
Horie>cont  corda  agritoiij."     Virgil. 
So  while  far  off  at  sea  llie  »torm-cloud  lowers. 
And  till  ilie  darken 'd  w;ne  its  fury  pourg, 
IVIJd  crops  unreapVl  the  hupless  peakunt^  stand. 
And  shuddering  vttw  its  mpid  course  to  laud. 
TUeri'  is  a  i;vtMt  dittereiirc,  al  different  limes,  in  the  pro- 
ppitinn  wliieli  llie  inverted  cpoe  of  cloud  hilars  to  th«  column 
of  rjii),  u:c.,  iu  wh.cti  it  termiuute^ ;  and  ta  a  very  turbid  and 
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Ihoisf  nimoipWe,  the  chnrncter  or  ihe  Upper  part  often  api 
|>raiiches  mor^  neiHy  to  the  cirro-etrMtns  than  the  cirrtt«; 
The  mttte  perftctly  dhtinct  and  lotHl  the  ihower,  and  the 
d«rer  the  rest  of  ihe  air  from  nthw  clouds,  ihe  more  peri 
feet  the  crown  ef  cirrus,  which,  iade«di  sometimeH  assumee 
3a  altiHMt  ^eometriral  precision  in  its  form  and  internal 
aiructur^;  the  threads  <jf  the  cirrua  lending  from  dll  sides 
directly  toward*  the  top  of  thp  cohimi). 

The  pur«  niinbuo  commonly  moves  with  tti^  wini),  and  iDcrrisiE^if 
from  the  rapidity  of  its  passage  iilFords  but  little  lo  the  raini  i^"""""' 
gauge.  But  it  oflen  happens,  that  it  is  formed  in  the  tbtdtfl 
of  cuDiuli,  whiih  have  already  arrited  at  a  great  size.  In 
this  cane  the  latter  may  hi  teen  to  enter  successively  ihib 
the  focus  at  the  top  of  the  column.  *henee  thty  neVH 
emerge  ;  being  visibly  couTerleii  to  the  purpose  tif  supply- 
ing DiAteriats  for  the  itrigation,  which  thus  becomea  more 
Abundant;  and  the  shower  is  also  occasionally  thus  prt»pa= 
gated  in  a  direction  opposite  to  the  wind. 

The  nimbus,  tnoreover,  does  nut  always  originate  in  tt  Cnin|Eli 
dtrtlt.  The  cumulus,  and  more  of)«n  ttie  cumulo^tratuS, 
may  he  setn  lo  espand  at  their  summit  into  a  cirrobe  aheeti 
while  the  lower  part  is  resolved  into  mln.  On  the  tBntrahvj 
the  rdin  suddenly  ceasingi  and  the  nimbus  remaiuint;  entlrei 
the  shatp  CKtremities  of  the  Crown  often  retire  into  it  ;  th# 
sides  assume  the  swelling  folds,  and  the  character  Is  ex- 
changed for  that  of  camulo-simtus.  When  the  showef  haS 
expanded  itself,  and  the  sheets  break,  the  aupcriorportimis 
usually  torn  to  the  cirro-cumulus  or  cirro-stratUti,  and  the 
lower  to  the  cumulus.  When  a  total  evaporation  of  the  re-  InJicilha^: 
tnaining cloud  follows  A  shotrer,  it  is  u  very  favourable  prog^ 
tiostit.  A  nimbus  Is  frequently  accompanied  by  a  cirro- 
Itratns  or  two  lying  near  il,  and  on  a  level  with  the  tlcnsCit 
part  of  thectoud.  The  oimbusoflliunder-stoTms  has  many 
Bf  these,  as  befb re  observed  of  ihe  cnttiulo-slratus,  arranged  _ 

■t  different  heights;  which,  with  liie grotesque  form  of  eacb 
cloud,  and  the  haiy  state  of  the  mpdinm,  arc  sufficiently 
eharai'telisticof  the  high  electric  state  of  the  air  at  sutfa 
times,  and  want  only  an  attentive  perusal  (in  nature)  to  en- 
able (he  observer  to  ascertain  it  on  fntute  o^lcasioos.     It  dp-^ 

r**  that  th*  cKmulo-stratus  panes  to  the  tiimbu»  by  s 
salldfli 
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uaddaik  <^»agt  iu  lU  elmtrtcity  :  for  in  irMimg  thr  p 
of  a  thuoder-slorm,  thrauifh  »  tang  r*"K*  *>''  tliite  cloud*  In 
the  boriiuii,  we  have  becu  wiuihed,  that  ibr  cloudt,  whidi 
had  ccB»ed  to  atTord  es|>l(teive  diMJiHcgt;^,  liud  uixiergooe 
lhi(  change  in  their  sujienurptfri,  aad  wure  puuriug  do*D 
nun  ;  while  oihen,  aoaoug  wDich  the  tiglituiiif;  atill  piojcd, 
or  which  were  liiuait  bt-juud  it,  retuiued  their  swelLipg 
tnd  rounded  I'ormitome  time  longer. 

Oftht  Origin,  Suipemion,  and  DestrKctioK  ofCloudi. 
Oijfia  of  TheM  aggregates  comiiit  of  water,  raised  bj  eva|ionitU)ii( 

f^^''^-  aiid  become  viuible   by  coiideiibuiioo  in    the  aunospheK. 

E»pontiMi.  Reipecting  evaporation,  and  the  slate  in  which  vajiotir  »a\^ 
aists,  there  has  beeo  much  dirersily  of  opinion:  and,  of  the 
aeteral  (hcorte«  proposed,  there  is  not  one  comprehea^ire 
enough  to  merit  exclusive  adoptiou.  A  aumber  of  general 
priuciples,  however,  have  been  cstabhihed  ;  which  we  iAiM 
employ,  with  the  bid  of  tho>e  of  electricity  (hitherto  not 
enough  considered  to  its  silent  and  gradual  efiects],  toia- 
pluin,  though  in  aa  imperfect  manner,  the  principal  pheii»- 
nteua  of  clouds. 
Tipcur.  Evaporation  consists  in  the  union  of  water  with  caloric, 

and  the  escape  of  ihi'  compuutid  as  tm  iniisilile  fluid,  nhiLlk 
we  shall  exclusively  denominate  rapotir, 
TbeairhKno      The  solvent  action  of  thf;  air,  to  which  this  effect  has  been 
sol"rnti=iLin    attributed  by  chemical   philosophers   in  general,  has. been 
proved  by  compiiraiive  experiments  on  the  force  of  vapour 
in  air,  and  with  air  excluded,  to  iiHve  no  perceptible  share  in 
it.     The  laws  whii-h  govern  the  natural   process,  for  these 
Lawiiof:'he       alone   here  interest   us,   may   be  thus  briefly  Etaied.      The 
r*iuij]  [,:,!.      force  by  which  water  ii  c»nv#lted  into  vapour  is  directly  aa 
its  temptralure,  other  things  bein;;  equal:  but  this  forcn 
has  to   overcome   an  opposing  one,  of  the  same  nature,  in- 
herent in  the  vapour  nhich  already  exists  in  the  atmosphere. 
For  iuch    vapour,  by  its  elaslic  property,  tend&to  exclude 
from  the  space  it  occupies  every  additional  portion;  and 
consequently  to  pruciit  the  escape   from   the  water  of  new 
vapour.      Hence  the  temperatures  beinj;  equal,  the  quantity. 
«f  vapour  produced  will  be  less,  the  greater  the  ijuantity 
alrcBiiy  diffused  in  the  air. 

But 
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BfBut.   llinugh  fVn;  thetnical  uctkin  of  Bir  is  iiupwc^tifcle,  Mechinial  «t. 
^B  Rri-Zmuf^^/ etl«('t  in  grenl-     A   n)«Tin|;  atmosphere  may'' 
^hul'li^  or  triple  the  Mte  of  ■evaporaljon,  oceOrding  to  its  5*-  *  ' 

Iftcity.  I'or  i»t  ooty  is  l!w  surractf,  frofti  which  only  the 
vapoor*sch[ws.  thos  enlarged  and  chan^^d  :  bbt  the  db»* 
cenl  va)inurit-^t;1f,  which  would  otherwiie  hovt'r  u  white  upoD 
it.  lo  thf  olist ruction  of  the  prouets,  is  immediately  bruabed 
tttray  and  diftuvnl.  * 

Oy  applying  theM  principles,  we  nifty  explain  to  oonelvn  Exptan 
viiiious  tiilnritl  pheiionxnu:  as  for  inxtanci; ;  xhy  the  win 
■lifter  raio,   becomes  colder  than   eveo   the  rain  which  fell ; " 
tieintc  robbed  at  its  caloric  by  the  evaporation  of  the  floetiiig 
«nd  defmuted  wsier,  with  which  ii  it  \a  contacti  whyiBrww 
-aomeiinivi  totully  disuppeBrs  withnul  meltiti^,  and  the  nit* 
face  of  ice   becomes  sensibly    waited  and  chsniielled;  filr 
tlipse  are  wurm,  comimred  with  the  dry  and  frosty  « 
blows  at  such  times,  and  consei^uenlly  oaporate  freely.    It>^ 
what  manner,  aRkin,  a  stroot;  weMerly  wind  in  summer  *rW 
nntumn  brings  up  clouds,  which  on  its  cesiution  descend  JB  J 
rain:  for  it  promotes  eraporalion  by   its  niechanical  eO'eotaJ 
Hml  t!he  vapour   escapes  into   an   atmosphere   slready    i 
oiat  to  carry  il   oH'  lo  any   great   dislance.     This  will  bfl  ] 
K  by  Tworring  to  the  principle  before  stated,  that  t 
T  escupe,-.  by  the  force  of  the  temperature  of  the  water  J 
t'*r  which  «t  is  formed;  and,  consequently,  nito  a  colder    ' 
mnoapliereit  willstill  e*cape,^botigh  con  tin  ml  ly  decoB- 
fo-nA  thereby. 

Vapnnr  is  decomposed  by  uir,  in  conseqtience  of  the  su-  D«cain|Mii[- 
^nor  afBnity  of  the  lutter  to  eulortc.     This  happens  in  iwo  "°°  of  *'l>ou». 
^^M.      1.  When  vagiour  escapes  or  i«  propelled  into  ait 
^■Met  thon  iuelf :   the  resull  briut;  a  local  dense  chtnd.     «. 
^^hm  a  ravxtuie  of  Hir  and  »apour  ts  cf>oled{  in  wtiich  ease 
there ^^neucs  ■  general  tUTbincss,  whii'h  we  ►boll  excluitively 
denOraiuBte  Aare.     It  i^  occasioned  by  ninute  floating  par-  Ha«>. 
t  of  water:  the  caloric  which,  united  to  th^e,  fontacd 
rnpnur,  hn»ins  pnssrd  into  *he  air. 
gf  this   haze  clouds   iiwy  be  afterwartls  fofroeiJ.  by 
pie  a-tp-egntion,  or  by  eleetricttl  attraction.     It  abound* 
loiphere  during  the  most  pSrt  of  the  year,  oCGOpy- 
lomttiine*  the  higher,  aontetime*  the  lower,  part  tlWtvof 


The  qnsatity  in nhich  itcsiit*  nlsj-  bejadged  oT,  atmnc 
periud*,  b]"  the  ap^-arancT  of  ditlHnt  ofijMt*  ten  harium- 
tell; :  mt  other*,  by  the  decree  of  iittMtity  of  ihk  bin* 
oolodr  of  the  »ky,  whidi  become*  paler  by  it,  if  Indeed  thi 
blucDCM  it  not  whally  due  to  tLis  part  of  the  medium. 

t)/tke  Nature  of  the  Slratiu. 
Miitire  eS  tiA       Thii  clou«)  n  an  eximiile  of  rhe  decompo«ition  bf  <ra|Mittr 
^4iiu.  thrown  itito  wir  of  a  lower  lemperaturt.     The  e»rlh  or  m^ 

ter  on  whu-hit  repoxM  it  alwayB  varmer  than  the  clond,  u 
is  ilub  Ihe  dear  air  aborts.  Thus,  id  a  stratui,  formed  over 
■  field  with  pooda,  th«  temperature  of  the  earth  ju»t  belm 
Ihe  lurfnat  S?" :  of  Lhti  water,  S<)° :  of  the  sir,  at  an  dera- 
tion of  thirty  fe«t,-55';  while  that  of  ih^  rloud,  at  four  Utt 
(torn  the  ground,  wai  iQ-s".  Hence  ihii  cloud  presc-rvea  ■ 
level  lurfacc  :  aod  hence  it  unifortnly  vani^hes^  or  begins  ta 
be  (irifcn  upward,  an  mon  as  its  temperature  betomei  e^btl 
to  thst  of  the  earth.  It  in  cdQHeqiieutly  due  to  the  decom- 
poution  (in  a  small  portion  of  the  atmosphere]  of  die  n^ 
pour  which  the  earth  and  wnter  coatinuc  to  emiii  alter  atiiH 
Mt,  by  the  forec  of  a  temperature  previously  a<x)uircd.  Bat 
the  change  in  the  loWer  air,  vf hich  gives  <fcca»an  to  thit  IW- 
,  cnl  decoinpOAitioii,  i»  not  so  easily  lobe  explained  ;  for  itap- 

-    pears  that  very  oftetfv  in  the  evening  6fa  clear  day,  the  dt- 
>    creue  of  temperaitir«  In  th'fe  atmosphere  takes  ptace  in  the 
same  order  in  which  the  increase  did  in  the  momiog  :  vit- 
beginning  from  the  surface  of  the  earth  and  proceeding  up- 
ward.    If  the  air' oerer  became  tolder,  on  these  ocftuoDs, 
than  the  Mntignons  B6i1,  the  effbct  might  utry  well  be  ift^ 
cribed-U>  the  absorption  ofa  quanthy  of  caltfric  by  tbe  lat^ 
ter;    But  we  aee  that,  in  the  present  inttani^e,  "it  became 
tolder  by  leveik  degrees,  though  vapour  was  still  decempAs' 
ing:  and  this  in  a  perfect  calm,'  which)  in  a  great  degree^ 
r^        forbid*  inotlier  sapposition,  of  the  exchange  of  a  (juaotity 
'  of  heattd  air  below.  Ear  as  mnch  cold  air  from  the  hi|{ber  at- 
mosphere ,  tftherfrise  this  wonid  seem  a  suAicient  itce^iut  of 
-^  the  matter. 

Ciduili  not  M  The  electric  charge  of  tbe  stratvs,  which  is  atiftyt  pc^- 
tDnsiui^  '  **"•  "'"^  sometimea  highly  *o,  notwithstanding  the  contact 
jBora.  «f  itt  Iffwer  surface  with  the  earth,  seemi*  to  proye«  that  ■ 


■  THB  NAtURAt  ailTOar   OP  CLODOS. 

cloud  is  not  rvr'i  %a  i^tkod  »  coaducior  as  has  been  supposed, 
ftnd  that  till!  fluid.  In  certain  ca«e>,   may  be  very  f^duallf 
trantintilted  through  it.     Posiuve  electricity  being  th«I  pr«* 
per  to  like  atmosphere  in  fair  treath«r,  we  itioold  Dstunilly^ 
rxpect  tn  And  it  in  this  cloud. 

It  mi^ht  Imi  worth  ohile  to  examine  the  air  above,  with  «  , 
Tiew  to  di»co*(^r  wherher  there  «xisla  in  the  latter  *  ne^llv* 
coanter-char^i:.  It  will  appear,  from  a  consideration  of  the 
priiK-ipies  before  stated,  why  this  cloud  is  almost  peculiar  tu 
trie  uutiimn.  The  gruduitl  decline  of  the  sun.  at  this  sessoD* 
Icrrps  the  uluto^phere  constantly  surcharged  with  vapour, 
which  is  ullimAielj-  di^posfrd-of  in  rain;  and  hence  follow 
gales  of  wind.  The  stratus,  ihercfore,  thou);h  an  troinedi- 
■te  iDdicuIion  and  accompaoinienl  of  fair  weather,  sITnrda 
•n  unfavourabfe  )jro){iioslic  in  the  early  part  of  summer;  as 
it  shows  that  a  tendency  has  already  beffnn  to  extensive  pre- 
cipilntion,  at  a  time  when  the  usoal  predomiouit  feature  ia 
iacreating  dryoess. 


1^  0/  the  Nature  of  the  Cumnlut. 

The  heatinf;  elTort  of  the  sun's  rays  on  the  atmosphere  ia  Ksturt  of  i 
greatest  near  thfsurface  of  the  Earth,  and  diminishes  t-radu-'""""* 
ally  in  Nscenitinf(.    Thi?  diminution  proceeds  in  fair  weather 
at  the  mte  of  about  one  degree  for  each  hundred  yards,  ai 
appeara  by  ob&ervntions  nilh  the  thermometer  on  atations  of 
known  difference  in  altitude. 

This  iMe<]uaUty  appears  to  i;ive  rise  to  the  cumulus,  od 
the  same  principles  as  those  of  the  stratus,  but  iht  effects  ar«  I 
more  complicated.  Vapour  is  generated,  as  before,  at  lh»  4 
surfat-e  of  the  Earth,  but  it  is  thrown  into  an  atmoaphett  i 
heated  by  the  sun.  Here  it  maintains  its  elastic  state,  aad|  * 
io  proportion  to  the  supply  f  om  below,  the  whole  qnaotilj  J 
existing  in  the  atmosphere  is  compelled  to  rise.  In  doii^  4 
this,  it  changes  its  climate,  and  arrives  among  air  of  a  lower  \ 
teinpemlure,  where  a  portion  is  continually  dei'omposed,  4 
filling  the  middk' rejrioii  with  hsie.  Of  this,  small  agKi*"  J 
gnles  begin  10  be  forratd,  the  increase  of  which  is  at  fint  J 
determined  by  no  purticulur  law.  But  th«  apgregute  is  not  1 
fa  equilibrium  nith  th«  air.  h  tends  ta  sifbii^Ct  and  in  ■b*'^ 
E3  n 


niK  RiTUKAf-  MraroKT  or  CLOtiea. 

of  the  iBMnliinertie  iurreax^ofTetDprriiturc  ID ptwerding  upward. 
"■  Hence  tlie  lower  jiart  mott  finis  a  po«ili«a  In  ■  plane  of  wf 
Buffieieiiily  warm  to  cviipornte  it:  auA  ti»  thi«  effect  it  »epi-' 
loted,  in  general,  by  ^v  eU'vatioti  mlone,  we  see  thrMr  t|;> 
pre^lM  nsBume  each  n  fliit  base,  rt-sting  »«  it  were  <hi  llie 
same  plune,  parallel  to  the  P.arih'»  surrace.  The  msaiiidtf' 
of  llio  tloud  sports  in  hU  the  varictirt  of  Ihc  upheroid,  tiul 
more  rarely  of  ihe  cone;  according;  to  the  ooprse  of  Ae' 
showers  of  minute  |iartic1ei  of  vrwer,  nhich  ire  may  coarider 
(though  invisible  in  thuir  pro<;reb!<)  as  descending  upon  it.  ^ 
TliL'  vnpnur  generated  b1  tite  bufe  is,  [irabably,  in  pHrt  con*' 
dtnscd  on  (he  turface  of  the  colder  piirUclps  of  thf  dovd' 
above.  While  the  tnpply  from  the  haie  exceeiU  the  wmte 
By  evapoTNiion,  the  cloud  iiicreB^e*  :  vdien  the  laller  hu  be-' 
f-an  to  prfTail,  it  may  be  traced  throu);h  variant  ila^es  «r 
dimininiun  to  it«  finul  wreck,  on  sinkiu|i 
■r  atmospherr.     This  beppfi 


i  llie 


.mlin. 


ohully  into  Ibe' 

ily  Ebonl  aao- 

of  Vapour,  the  aoorre 

ceaset;  and  the  lower 

Id  tlie  higher,  we  no-' 

'louds  evuporate,  at  the  very  time 

niog  i>  felt  below,  and  th*Jew 


of  the  phenomt^i'.nn,  then  slacketn 
air  parting  with  Ua  fedun<tant  coli 
•xpectedly  »ee  (be  den 
when  the  chill  of  the 
bTts. 

Sat  it  do«t  not  appear,  that  the  eamet  w« 
etiomerated  are  fully  adequate  to  the  phenomenon.  The 
iitcreaae  of  thr  cUmnlos  it  often  more  rapid  than  conMste 
wilh  the  notion  of  timple  attraction,  exercised  between  di»« 
tkiit  partirteB  of  water,  in  a  resislin;;  medium.  When  a 
cumulus  ia  ihn*  increasiii^,  the  small  aggrettatei  in  ita  way 
So  not  tililally  jtfln  it,  but  seem  to  varii«li  btrfore  it.  Lntly. 
(he  cumaliiB  Uitlf,  however  denne,  never  deicends  in  rato. 
It  is  diflici'lt  to  conceive,  ihul  to  powerful  anBitniciioncowht 
«isi  for  many  hoiir^,  without  bringing  the  partictea  tOge' 
(her  into  larj-er  and  larger  dr.^pa,  nntil  ihey  were  loo  beaty 
for  longer  su  spec  si  on.  Jf  hc  suppose,  howevt-r.  that,  from 
the  cninmencement  of  its  aggregation,  the  cuiaitlus  become* 
a  |-ovlively  electrified  muss,  these  djtBcultie*  vanish.  Th» 
tniUsmHy  electrify  negatively,  and  attract  into  itself,  frOB 
greut  distnncea,  both  the  diaperwd  particles  of  water  and 
Ihose  ulilch  have  already  united  In  much  smaUcr  taan^ 


:AL  .^pUOBY  OS  ptMBMU 

4u  parliclei  muit  be  ronitiAll}  Tcin^lsive,  ontl  cannut 
into  cnotnct  witliont  n  (.'bun^^e  of  tUite :  lite  wae  luaj  be 
of  the  f«tp«ctive  ctoudk  in  |l>j«  tnoOitioiUau,  nliexi  tliey 
not  difiirr  too  oijich  in  lurfuca. 


O/tkt  Natwi  <^tht  C'ur^HratHt 


charg;ed  with  n^vr,  41>lure  of  ih* 

■  leinptmlure  thii'ii  iu  enro-.tnioi. 

quantity,  usually 
the  v«pour>  ^id  & 


rwhen  a  porlion  of  the  •tmosphere 
brought  over  u  IrHi:l  of  Uiid  of  W 
.flelC,  itscalohc  ii  sbitracted  in  ai^fKi-'iciii 
tu  ocL-asion  u  decomposition  of  (ome  of 
CODfle({ueiit  );e|ieral  turbidneu* 

The  KHvating.  ut  it  is  iiuproperly  wllnl,  of  walU  and 
pavement*  in  a  thaw,  and  when  luin  ia  ubuut  lo  come  oDi  ia 
/rooi  thia.cause^  the  vapour  being  decum^oied  on  tbeirtur- 
face*.  T'le  mist  wIiil-Ii  enauea  ut  these  times  Dbscui:es  dia-  Vi'M. 
taat  tfbjcctji.  Slid  Dccaaioni  the  treei,  a^niiiitt  iirhioh  itip  horn^ 
b;  the  wind,  lo  dtjp  plentifully.  It  ta  in  fxct  a  cirrn-itrotiu 
in  contact  vitb  ihe  Eartli,  and  no  }ilien(inieiion  ia  more  famip 
liar  lo  the  inhuhitants  of  lully  tractB.  Th«  same  general  Ap- 
prctnioa  of  tfiuprrature  may  happen  in  nnotli«r  way,  and 
higher  in  tb«  aLmospbete.  When  a  cold  and 
o*er  a  warmer  vaporous  on? ,  il  is  obviona,  thut  the  formtr." 
may  be  warmed,  and  become  more  tcan^parent, 
|)cnae  t>i  th«  laittr:  which,  from  lite  name  cause,  must  be- 
come turbid.  The  baaethus  produced  will  not  aubiide  with 
the  unifnrm  motion  of  ilenr,  bi^t  rather  jn  ulieeta,  becoming 
inored«n«eR6  thfy  descend,  both  from  tbc  approxinuttipn  of 
their  partidea,  antj  adtjition  from  tJl«  vapour  they  pieet  with. 
But  tJie  cirr<i-»lrat[is  i>  far  from  Bssumio^  alwuys  the  aimple 
form,  1» which  tii(MB»re<.-RectKof  gravity  mifiht  b«  tmppoaed 
loKiveriMr,  U  exhibits  cban){e*,  which  ran  only  be  attri- 
bated  la  t^e  acquiailion,  or  paiaa^e  through  it,  of  auch  amall 
podioiM  of  eUctrtcity,  aa  in  a  humid  medium  we  outy  con- 
ceive ft  cloud  to  be  auaceplible  of.  On  thcM  ocoaaiona  it 
tendu  either  to  the  state  of  cirrus,  or  that  of  cirro-cumuluf, 
•f  which  wc  shall  tieat  preieotly. 

'he  reabon  of  the  prognostic  afforded  by  the  cirro-Btratui  Indkii 
1  now  be  cvidenL     It  gives  us  notice  of  a  change  in  the 
p,<^^*u^J9i  attftot|»lie[ei  which  we  could  uot  otber- 


TBI   KATrRAl   BIITSBT 

witr  beeerlain  nf.  until  the  cnrntit,  in  i(<  roune  nf  pWf ' 
((■lion  dftwiiward,  fmd  (m)Oi"  'o  •iTn-i  ih)>  deuvtr  dowBi^' 
Airown  up  by  the  Buperfirial  evapomtion.  Il  is  not  tMy 
unroinTDon  10  we  thp  cirro-ttraliin  evidently  branghl  bye 
wind,  moving  in  a  diStrpnt  dtreriion  fiocn  thai  «rhricin  (in 
cuniuli  arc  iinmers^  on  which  it  MtllFn.  To  Ihis  caae  tlw 
luOrr  lire  Bperdilv  arrested  by  it,  and  au^ume  the  nt^w  couifr, 
»r  deiicend  in  rtin,  by  a  change  of  their  Flcclrictty. 

0/ th4  Naturt^  the  C'Tnyotmtilm. 

tiitart  ttl  ihe      t^t  UK  now  rererne  the  former  caw,  and  ronaidcr  the 
cUrtxumttlub  upp«r  current  oi  hoth  Taporried,  and  warmer  ikun  thr  air 
below, 

Il  'n  probable,  that  the  upper  it,  then  cooled  by  tltat  part 
of  (he  lower  which  is  next  to  it,  lhau);h  very  sloiily,  from 
the  difficult  traiisfikisaioii  of  caloric  downvard.  The  dirom- 
positton  of  the  vapour  in  (he  upper  current  by  ihia  mean* 

kmay  give  origin  lo  the  cirro-cuiDolus  ;  and  the  per-nltar  b^ 
gTffpifion  uf  lht»  (!lond,  as  distinguiihsbte  ftom  that  uf  (he 
cino^iratu*,  may  be  the  reeull  of  its  acquiriuK  electricity 
in  its  descent  in  a  much  grpuler  degree.  Siicti,  at  Iraat,  is 
the  inference  wc  may  deduce  from  it*  abuiidaDce  before 
thuDder  ttorma;  when  it  it  occaaionally  weo  to  arrive  nidi 
tbe'wind  in  extensive  flocks  or  atrata,  moving  with  nnetgavl 
vetocitf,  and  by  conaequence  overtaking  each  otbef)  vntil 
they  form  a  denaeatalionary  maaa. 
Iriillciiiuns.  Thia  explanattoD  of  the  origin  of  the  cirTo-cnmnlua  it 

principally  deduced  from  an  nbcervation,  which  we  have  ikiw 
so  often  rf^eated.  asto  refi^rd  it  as  a  meteorological sximb; 
that  Ike  lemptramre  of  the  day  fullotoimg,  txteab  tkmt  oflk* 
4atf  OM  vkich  it  appears-  .  Hence,  nhen  it  contiiiMea  to  lecvr 
daily,  the  weather  still  grows  warmer,  untilatbaudet^^tonn, 
in  some  quarter  of  the  heated  tract,  puts  a  period  tt»  the  in- 
sBJation  of  the  clouds, 

0/  th  Nature  of  the  Cuauh-tlratui. 

In  attempting  to  assign  causes  to  phenomena  so  compli' 
icMcd,  as  those  ivhich  this  modification  preseots,  kc  nay  be 


THE   KATDKAL    BISTORT    OV   CLOUDt. 

in  danger  of  ndmittinj^  a  greater  nnnibfr  than  are  rciilly  ne-  M 
Qt9»aTy,  It  ie  ■[ipareiit,  liowever,  ihul  in  the  state  of  ihiiiei  ^' 
nnM  favourable  to  the  production  of  the  cumulo-ttratua, 
(here  exists  a  precipitation,  independent  of  that  whirh  give* 
nsc  Id  the  cumultia,  and  ailuHte  in  a  hi^'ier  regiuii.  Ai 
thif  precipitation  affords  aometitr.ea  the  cirrur^ruuiutui,  at 
other*  the  cirro-slraint,  we  need  not  assign  to  it  any  other 
cuu«e  t})aa  the  one  already  mentioned,  vie.  a  mperior  vapor- 
ized current  of  air.  It  is  not  incontislent  wilh  the  princi- 
ples wf  hafe  laid  down  respecting  the  cu/nulua,  that  this 
cloud  bhoitld  also  be  prudneed  at  the  >aine  time;  it  being 
requisite  on!)  that  there  exist  a  sufficient  action  of  llie  sun 
on  the  Eurih's  surface,  or  a  sufficient  temperature  derived 
theretrom.  The  inosculation  of  these  too  orders  of  cloud, 
lh«  singular  union  which  tollowi,  and  the  etlablishment  of  a 
litfw  centre  of.  attraction,  towards  which  the  whple  fiiliirc 
increase  tends,  is  the  prominent  feature  in  thif  modi  li  cat  ion, 
«nd  the  chief  fuct  which  remaias  to  be  accciunted  fur.  As 
this  effect  is  not  von^lant  and  uDiform,  itcuMiiot  be  ascribed 
(o  gravity  ulone.  Keasoning  from  analogy,  rather  Wiua  from 
direct  experiment,  which  it  is  not  easy  here  to  apply,  we  may 
ibiite  it  to  a  difference  in  the  electric  charge  of  the  r^ 
louds;  which  difference,  though  i mull,  ought  to 
luce  the  usual  appearances  of  bodies  charged  pin*  and 

s;  vh.  mutual  approach  and  contact.     Thia  effitctf 

*pr,  appears  to  ensue  rather  with  regard  to  the  maasef 

to  the  individual  particles. 

The  effect  of  the  highly  vaporized  state  of  the  higher  at- 

nioiphereia  often  discernible  in  ihccumnluiifrniD  its  earliest 

•  ppea ranee :  and  it  is  easy  Iq  determine,  nt  certain  times, 

that  this  cloud,  if  it  contiuue  long,  will  pain  to  the  present 

The  effe.t  we  mean  to  point  out  is  the  on- 

growth  of  the  cloud  ;  nuuiero«i  smut)  masses  ultaching 
its  surface,  und  giving  it  an  apprarance  ncA 
unlike  lh«  curls  of  «  fleece  of  wual :  particularly  when  seen 
beneath  the  sun,  in  a  titualion  where  the  projecUnff  parla 
tnay  catch  the  light.  If  we  admit  that  the  cumulus  ai  is, 
M  wetl  by  electrical  attraction,  a>  by  that  of  gravity,  on  the 
pttTOtiDding  matertajt,  mt  cnay  here  consider  ibein  as  arrir- 
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^^  VATtJAAlr  BUTOItT  OS  CLOVOf.  ^M 

^aluM  uf  tbttingliyaubNtlcncciiiUMgreiLt  plenty  la  lieinimcdiucly  H^*, 
«a4Hl»-*tn-  miiaipd  ;  iu  coatcc^iK'nL-c  of  whuh  they  i?iid  <o  uruic  aiaoat 
tlleiniielv«i.  A  utili  gTcuLer  1")»t^t.V  of  li^xr,  in  Ihr  rr^OB, 
vest  above  iht  cuniuiuit.  givee  hw:  to  ihe  ouiiuu*  pbi!t>«Mi» 
^tm  of  tiif!  tloud-<nppfd  i:\oMd  ;  wti«i)  ll)<;cumuli|*  it  corm^ 
^1  iu  Ktunmic  witi)  u  cifrp-nt'Htuii:  ui  tbe  wuae  mwiiur  1% 
if^  nouiiluinuuB  trai-U,  tbia  clouil  rcpatra  00  qa  tlcMM^ 
Qoiiit  of  bnd.  Tba-caiibc  U  proltkbly  alike  in  vuh  cMfc 
whether  it  ht  b  lower  teinpemiufft  nr  u  iliiiirui«h«<l  vUctflA 
city,  which  il«teriaiHei  to  this  pHrtLb'ttUr  spot  tb«  comiacneB* 
^nt  of  itut  agtrnptt'ton  of  the  c)r">-«mtu«.  We  may  M<^ 
'«>nsKlfrr  the  ruakulcKHlmtti*  prrfccily  fnrmrd,  and  vnd»t 
VMtr  to  a*wf|Ji  a-Muie  for  it«  orcwioiiul  Wk  POniJni»«nee! 
sbieh,  fao^Fver,  exCc«<l»  the  day  of  its  form«t<on  only  on  dig 
apftrtHkch.  of  thfindrr.:  thi»  cJoml.  an  well  «■  tl>a  eoinulMt 
mnj  Qoaunnnly  vnnUhiog  about  sun-act.  imd  mppcanof 
tlM  iMXl  day,  for  ootve  tinw.  The  inu  stralit  of  i)ie  »iak»- 
^leri^  H'Mcb:  funu  th«  luperior  and  inl'eriar  bnuntlarie*  of 
lh«  rlMidr  Vt  pt^bvily.  durtii)^  thia  time,  in  M>nit>i>hMt  tkU 
4ir«i)(at«Mi>  sfi  eincuicily  {  the  one  bIm  depositing  watrr, 
(^  other  teceiving  it ;  ti>e  briMd  lurface  a.f  tiw  cumuli* 
tt'Htua  M»y  tft  regardpd  1»  *  ontin^,  applied  Ici  the  upper 
^ittuq).;  aiwi,  rtctiiv^nx  fruiii  il  u  toniinuKJ  utct-saiun  of 
4ifWAvm^V>^.'^^'^  tli^  elpcUititj-  oCw^icb.i^aJtM^ 
tno%qiifi(<b^M^'tt'*  thft.ipterq^iate  ppft^ou,  ^wif  Ip.lbf 
))|||H^qrt^  cJi)U(l,,^|cl)  >»,q|'t^  some,  h^[ul^^  ^ttt^ioH,; 
and  where  a  coutiaual  evaponatioQ. <;om|l^r)ict&,  tba  iftpxtifitf 
wfi(\yjfy'  li^r*.  vM^t'X!  ii'B^(^it>«'>u(!sip.thiKiqo4)^qtti«o, 
,*))«  prf^^Tw^qf  thft  elp;t/ieitj(  ^qmniurds  is  mitm^gi,  Ijj;  tt^f 
4rx  )ur.':  fqr.  attjiopgl)  t>b«  inmijated.  rofl  ia  f(M)iid.Bow«<ina> 
,t|0  ke,  ^ffifiQt«ii.)wi|),  RmUis^  iwButtiines  with  iHfpttiaa  lip^h 
.«hil«tiiQ.b9M^of,  auchclQu4«  i^^  <X'*!t  if,  ttjia  f^Sert  W««llr. 
,atiOplyin4(mntiitl;,t4Pll  tjM  riodJf  not,  eji«rg«d',.  •*  Ijjl  tht 
JWIHO  ff  ^Jl"  '^i">b"f  ]jo«>  the,elet:tTicity  of  tbia-daud 
iHitftclAd  b}i'  tht.  QwistHnt  e«a|)omtion  of  a  jMitioo  at-the 
^fl  u«OTRft.b:i  I)«<M(Wftttin«d,;  and  thn  sam*  k«>  be  aid 
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ixi  KATDBthamtMr  or  etoune 
Q/*  tilt  Nefmrt  0/  the  Cirrus. 

It  MM  DecwBT}- 19  i)efei<  ihe  c«itRi deration  of  the  nalvre  Natiir< 
L:§f  tbi(  cloud,  until  we  hud  developed,  in  •  cuitid^rubk  ile- '^"""' 
Laiwt!,  the  piiiui){rlet  on  ».hich  our  thoory  (irot.'eedi.     The 
'  r  wdl  bav.9  »«ea.  thut  w«  «Muaie  the  fut  of  the  slow 
insmiiiion  of  thq  el«ciric  fluid  tltrou^h  clou(i»:  which  in 
a  former  in:.tHnce,  we  apply  mlher  unalo(^ci|ll]t 
>.ttun  by  indDclion;  iJit  loodificntion  in  queition  being  usu- 
ally «o  hij^li  in  tite  utmosphere,  thuc.  \}\e  electric  Rtitttt  of  ihft 
Witer,  mbov»afld  below.it,  cuitnot  voMly  '*^  fcund  by  iictaal 
•)i)ierimenl.     Procc«d>u){>  howvver,  uti  till*  »i>i)fn|i[)on(  vc- 
Hippoie,  that  the  urrusi  rewniblen  is  its  atnM  *  locli  of  hair, 
or  a  feathtr,  inauluteil  Hiid  charged;  or  mther.  'hut  its  ar- 
aM^meatB  resuh  fniiu  <h«  ^Hvw  riMfsc  mih  thatc  of  the  co* 
lAurtid  iiawdon,  which  tilcctriviiiikp  prujcct  no  •  cake. of  n 
■ji^r  hawiig  touched,  it  with  thv  knob  of.  u  churned  p})ial> 
And  whi«h  falL  ui\a  a  variety  of.  coiihgHuiUon"  on  tli«  >ur- 
—.fafio,     Thui  tlmciirws  mvy  1>«  fgrrnvd  iu  iheajr  U14I  of  »uch 
Kjvflouting  piirlirle»  of  wuter  a«  are  prtivept.  and  »ay  tcrve  tba 
H^ur)JoBe  of  collecting  ni>d  trouiniiitiii);  the  dti-inc  fluid. 
Kit  is  during  the  pr«vai«i>oe  of  vumtile  wiiidv,  tlut 

nott  sjjouiida^;  aitd  it  \\  T<iam\\A}\v,  \a  coiiL'Inde,  ihatilii? 

^nioiw  of  qirt  w.ii|ph<U  tt)ti^«:!RfW40)ii^  vre  mn^^atmi  from 

iHftCe.  to  |>UGe>  ((liding  «viw  or  intttrB«oiJt)j<  each  «th«r,  mu- 

^fUy^KlTor  mifflcitjiitly  ifttemperntwxt  Ut  qcuiuioa  Hiiligbtde- 

H^DUWOxitiou  nf  thp  vapour  of  on«  of  ihi'  currents,  mid  lu 

^|)inr,«1eGtnc  charge  uifficieutly  tO>indii<»ii  corn  niuni  cat  ion 

)tf  mMdft  of  the.  conducting  tnediiint  lo  formed.     A^tao, 

tn   tbe  grudoal   cooling   of   n   perfectly   ualni    plule  of  aiis 

Wtaale  at  a   i^rrnt   elmuUion,    uiid>  conM(|uently    trre  from 

ihe  BcnsiouiU  cduuiK  of  diatuirbunce  wiiich   prtrvaii   bvlow, 

it  UL  npt  iinprolMbl«  ihHt  the  Mpiii«tiou>  of  the  caloric  frooi 

^thfl  mfiour,  and  thQ  coHectiou  of  the  electrised  watar  fran 

e  HJiv.  ntay,  go  on  (prettier*  bji  a  provcE*  similar  to  the 

r>>tj)llijcatjaD  of  laltH  in  which  much  caloric  ia  libcntled 

Rllo  ijie  m^dinni,     Xhia^pioion,  at  lea»t,  M'cma  lo  bt-  ad> 

(anqqil  b)(  Kirwan,  io  hi«  '•  £iaHy  on  the  Vuriatinns  of  the 

li^moApherV  And  w«  maf  wutjihf  tfaft  vegetating  cirrua  as 


■M  ««s  iimAt  ■wnnr  or  ei,orwk.  ^H 

V^mf  ef  the      ^ociheT  coii)fYtiire  ^igrhlyet  l>e  iluifd  na  ta  dtv  nm*. 
EnV:  It  ni'tC"t  ba  rr^^nrdrd  u  n  rioqil  aliolf}-  Turmrd  uf  miaate 

ptrulc  or  ie« ;  Mocr  ihv  arr,  at  ■  vmiiin  flrrvliiiit,  ii  mf- 
cieirtly  cold  ihraughwsi  the  jyvt  for  Tbn  rtiFtl.  Dm  if 
it  ehtiild  he  foatxl,  that  thr  parl>r1<v  of  rlnnJs  art  mievp^ 
ribi<r  of' a  rtvuliivnir  •rHn^fneul  in  oiiy  e»k«  at  ■  imtp^ 
ntiinrxcM^ling  32*,  tticrc  would  be  do  nrccwrity  for  itiit 
^PfmatioD. 

IF  Mk  appnrtiKea  of  the  cimtii  Arc  n«  fT«qaail  aod  va- 
fioDtftI  (^  R«nn  Unrf,  it  monot  br  dnublMt,  thaliutcllt)^! 
■  jBKriiKn  would  find  th«*r  accwint  in  If^n^  ■  tr;:M«»  vf 
tbeioi  ••  iMMtDKlfd  wil]»  iha  duuign  of  wind,  &i-.,  making 
^ue  Bllowimce  hr  ibccboiiKV  of  lution  in  lUGrtttit  oh»rf*»r 
tioot  ■riMrn  iindrr  aait. 

Tk*  booyaocf  of  the  cirra*  «««■»■  lo  be  mott  peH«VI 
iJunft^  in  ^rrt  tprrrofT.  It  •!*■)'«  fotlaw«,  st  tcnnlli,  ihv 
foiamiiia  connf  of  (craviiy;  and  the  cKhiij^  to  ihf  cirr^ 
fn^nlo*,  OTcinv-tlrHtti*.  if hidi  certain ly  d^peoAi  on  llw 
ftai«  (if  ikt  m«Amn>  it  M<*  into,  enj'  b«  Btcribed  to  ihe  »- 
f^tioD  ar  loo  of  the  ctecthdtjr, 

•  ^^  pbenotarnoH'  Umy  hf  thought  to  be  impTopertj 
d9DO,niiiiatfd'Blnodi&cMi«niifclfud)MaeettCQBMaU4itoBllj  ' 
f(  m  gf^wmnof  ^cBCMidiDg  rein,  mvn,  or  Imi^  «e^  in  coih 
pef tton  wHk  tb«>  vloqil  sKirding  it-  A>  tbe  canelndtBe 
^k  in  the  fkmn-nt  Ktmospliencal  precipitation,  itw«lM) 
^letiertbeleH,  aMat^droi^geoiulj  placed  here  ;  and  iM  bit- 
f^,  ihoogb  far  ifraBi'iniiuding  all  that  we  n^djr  obf^nrf^ 
Mad  could  ifish  tAihave  cxplniD^,  ajt  thfiubjectof  rw,  i« 
ffvt*  <l«cid^ly  tlliMtratire  pf  the  t)i|ttlTe  of  cipudsu  genei^ 
^ban  that  of  an;  other  aoodification.  Moreover  it  w  we, 
tioie*  obierved  Ui(  be  Hraed  hef^'e  ihe  rain  begin*,  wfairfi 
•Sard*  ffflctent  pionnd  for  coniidering  it  «>  a  Aatintt 
^ifdiicMioo  of  cloii4'  We  owe  to  the  bald  ■nd  TKD^rat-. 
tn^  epojecture  or  Franklin,  on  the  identity  of  lightning 
afl4  the  electric  spark,  the  invention  of  a  vietbod  of  inventi-, 
gating  the  electricity  of  clundH:  nhich,  in  the  banda  ^* 
yxperimentHlistf,  hai  *ince  brought  out  a  mass  of  fadti. 
(fbundantlyiiutfici^nt  to  establiah  that  proposilioD;  and  wbidi 
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alM  throw*  roiKJilenble  Ii);hl  on  the  th^firy  of  nio, 
•tbrr  depofitiofi*  f<'Oin  the  HimosphFrc.  By  thi 
the  Mnictnr*  of  the  iiimbai  iniy  at  nny  rimp.  when  it  paun 
over  tin,  be  demoMlrated  to  be  (hm  or  a  outu'til  tnndurior, 
by  which  the  positive  charge  of  (he  higher  Hiintxphcro  U 
brought  down  to  the  Earth.  F.ir  this  puipoae,  ihrre  it 
provided  a  rod  of  iron,  of  othi^r  metnl,  well  iiitulatt^d  on  * 
pillar  of  vaniithfd  eIbb*.  the  latter  beini;  ilehnded  frum  turn 
by  an  inverird  fnnnel,  widttetl  or  cemented  la  the  puRoT 
the  rod  next  nbove  it.  I'lie  rod  rhnuli)  be  furnithed  with 
wverul  point!  of  wire,  a  few  lutliei  long  ;  uiid  it  netd  not  b* 
KD  elevnted  one  for  thi»  purpoae,  provided  the  exiremitf  is 
cle«rof  (iihe;  objectHcHpnbleof  druwingotl'tbe  Suid.  Tbe 
charge  it  DU'ertumrd  by  piih  bull*  of  u  larger  or  smaller  diH^ 
meter,  to  suit  ihc  occauoo,  aUipeDtlrd  by  flnitcn  threudk,  on 
a  wire  fixed  into  the  lower  part  of  the  rod,  and  lenuiamiiy^ 
in  B  balL  N^ar  the  luttrr  it  In  proper  to  huve  nnothrr  boll 
ftxrd  on  ■  »tftUt  wire,  pawiii;  into  the  ground,  lo  which  tlie 
4iiid,  when  ■hiindnnl,  niH>  etcope  ii>  Hpnikii.  Thi«  iiiKtu- 
^f-nt  enh'iblts  a  charge  of  the  Mime  kind  *ilh  ihit  of  the 
which  it  isimiuerbed;  or,  in  rase  of  rrriii,  &c.,  the 
charge  of  the  lalict,  bb  compared  «i(h  that  of  the  mr.  We  pheninii'i 
*l»ill  (five,  ill  the  hrst  pince,  the  ap|ieuruno«  (»hicb  wo  have ''***"^**' 
tiecenllj  observed  during  the  )nii«ai^  over  ih"  rod  of  a  nim- 
•  fcu*  of  the  inott  atiiiple  Htruclure,  haviiif;  iiHther  a  comnlna 
cirru-itrutu*  attaclied  to  It  :  nliich  moved  along  with 
iwer  ciirrrnt  throut^li  the  cleur  atmosphere,  atxJ  dta> 
■chufgeil  *  oltower  of  lur^e  opit(|oe  hail,  the  utr  below  being 
MFery  dry.  Durm^  the  approaih  of  the  tloiid  from  iba 
fBortb^aat,  Ihe  pilh-biilU  retniiined  close  until  tlie  ■■preudil>g 
jf^rown,  which  rlmructerizeii  this  moditintion,  hod  arrived  in 
itho  iTOilh.  At  ihio  time,  und  while  the  Bliewer  itself  mu 
Will  thre*  or  four  miles  dislunl,  they  opened  iiegotivi.  Ah 
ilbe  cloud  came  nearer,  their  diveriience  increaned,  until  it 
Hneaiited  to  lull  two  iuche*,  at  which  time  iparku  of  con- 
ble  atreu^h  niit;lit  lie  drawn  from  the  rod.  After 
ccbii^e  i;radiiiilly  went  off,  and  tlie  ball* 
touched  B^nin.  lu  u  few  monienii  the  edge  of  the  ahower. 
nixed  with  a  few  di>.[t«  of  tain,  arrived  at  the  condiicicr, 
4UW  MUitUtauUyopcDvd  poaitivt,  the  charts  gradually 
increatiuf 
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TaS  KATCXAb  BUTOKT    Of  CLOUIIk. 

inei«auD|t  nut >i  timrki  i»«rr  vtniltcd  dm«  frealy  than  Wfwr. 
Tbi»  chargr  eeiitinuMl  dating  tbe  pak^age  a[  tbe  h«li 
■ad  west  off  grailuiilly  4W  looo  m  it  «aN  cleu  af  Uw  ii^ 
>tri)iii«at.  Aflrr  having  cloMrd,  tli*  bulla  vpt^ocd  iigua 
■M'^Uva,  and  ihia  charge  imrrcawi}  ti>  a  cMniiWabla  iitien* 
iitr.a"th«ihow«p  receded  bQOurdatfce  lAiith  and  aaul^weati 
aflcr  trhtrbile'tt'tunUy  want  oli':  llif  hatl>cb>a»4,  anilfinklij 
larre  IcA  klifr'ittr  posttire.  Friua  thtme  facti.  the  r«-<>drt, 
mho  is  eonvvniaol  in  electricit<r,  will  drdur*  thr  »tT«ct««  wi 
the  iMHiP  part  at  U-ait  of  iha  ■howrr.  il«  will  mtm.  iW  tin 
dcanndiiiK  b*^!  formed  it  coluinn  positively  el«c4rtitd. 
Tbie,  which  ntiybt  b«  «ix  or  mv«ii  miJis  in  diainMrti  mh 
Biirrounded  with  ■  cylindm  of  uegativf  electrictt]^,  ptvbftbl^ 
•xtcmliQi;  invvrrj  direction  thrr«  mAta  farlhet,  lutd-  tcault? 
iog  frow  the  action  of  the  patitivc  ceotiv  □&  the  di;  otnio^ 
nfttmr*.  tm  which  it  worn  moving.  Is'ow  th«  amotint  vf  ib« 
bikil,  when  melted,  wm  i-unwdcruLk  leu  thaa  rrs't^  of  M 
lATia  in  tk«  rxjii  gauge;  and  Eould  the  deiceatfff  tbenlcctrtc 
Aaid  lht«agh  tltt  wholo  epacv  Imvc  bctni  renderad  a>  oh* 
nouB  to  our  sense*  aa  thut  of  ihe  hail,  w«  ahould  ptobabljr 
have  Mid,  ibat  the  ihower  consi&lcd  of  fin  uoK  tiuly  thMi 
of  ice. 

Th«  quef4ian  that  natuMll}'  preamts  itself  is,  WhniM 
mm*  this  floml  of  eUctiicity  which  accomtianitd  the  baii? 
It  waa  not  fiout  the  circumetance  of  the  water  being  from, 
ein<<e  n  bard  kfaower  of  r^n  Hfuall*  axhibiti  a  chaise,  but 
with  ibia  remarkable  ditlereDce.  that  nherraa  snow,  alccl, 
and  hail,  are  abrava  positive,  rain  i*  fonnd  sonHimespoiitilVf 
•omMiineB  negative.  The  reader  may  cooBult,  on  ibJi 
.hvsd,  an  extensive  eoller lion  of  facts  in  Read's  Jovnial  of 
AlmoBpherical  Electricity,  "  PhU.  Tr»n»."  Vol,  I^XXII. 
The  probable  sourcea  of  ue^ti««  rain  nitl  ba  pmnitly 
utrnliioneil ;  but  to  return  to  the  question  of  tb*oftg;i&of 
the  poaitive  charge ;  if  we  attealively  considu  liie  Mruotare 
of  tb«  nimbus,  it  is  precisely  that  which,  fromtin  ka*«o 
prBpertics  of  the  elisftTic  fluid,  wa  should  propote  Skk  con- 
ductor I'onoad  to  acquire  the  latter.  If  w«  detttcb  from  it 
the  fulling  »>luinn,  and  rxtraneoua  clouds  which  aaaaUy 
atteud  its  pro|;ress.  it  will  be  fbimd  tu  tfonuit  of  a.cloM  cot- 
ItctittD  of  bbiv,  divergiing  fntm  th«  re^ioti  of  ths  eumtilus. 


(wh«re,  it  appears,  ihe  rapid  union  of  the  particle*  tnte 
dropsli  BCcompUhhed.)  to  a  vdsl  height  and  extent  in  the 
■Uperior  atrrtoapttere.  Tl)e  Ciinductiug  line,  therefore,  tnay 
be  coii4iilere<l  as  prolong)^  fmiii  the  top  of  the  column  t« 
the  very  extremity  of  eat-h  of  these  fine  fibre*  of  clouH, 
which  are  often  extended,  in  nil  directions,  ai  correctly  as 
those  of  a  lock  of  hair  insulated  on  a  charged  cotiduetor. 
I^e  intention  ill  this  case  teems  tu  be  not  ■□  much  the  pre- 
^pitatioii  of  water,  as  that  of  the  electric  fluid  ivhith  keeps 
it  in  suspeniioii,  Thi*  purpose  ac^'Omplished,  (and  the 
reader  may  cooceite  how  grent  a  discharge  muDt  be  effected 
by  a  numher  of  auch  muchiues  acting  at  once  on  a  small 
tract  of  conntry,)  the  water  unites  into  larger  drops  ihruugh 
the  whole  extent  of  the  atmosphere;  it  !^ub9ides  ia  B  ooo- 
tiliuous  sheet,  tinder  which  the  condensed  product  of  the 
tuper&cial  evaporation  moves  along,  in  the  form  denomi- 
luited  tcttd :  and  the  rain  coinen  domi  fraely  and  generally,  I 
Vnlil  the  atmosphere  i*  divburdeued,  or  until  the  purtial 
Vacuum  which  is  formed  bring*  lu  adrier  air  from  tbeuoilh- 
irard. 

'  'Negative,  as  veil  aa  nonelectric  rain  (which  aometimes  1 
frlU,  though  strong  positive  und  negative  signs  precede  or' 
fbllow  it  in  the  clear  nir]  muit  necesrarilf  result  from  the 

^tttion  of  a  central  mass  oF  elouJ,  in  whieh  a  •rrong  positive 
charge  ezista,  on  the  clouds  nf  leu  extent  which  fall  in  it* 
i*ay :  and  it  it  lo  be  considered  aUo,  that  rain,  at  the  eleva- 
tion in  which  it  is  formed,  may  be  pcrfertly  nonelectric, 
[t.  t,  it  may  result  from  the  union  of  clouds  differini;  in 

''riectricity,  and  hence  uniting  in  rain.)  yet  at  the  moment  of 
arrinng  at  the  Earth  it  may  differ  so  much  in  it*  charge 
from  the  atmosphere  below,  the  only  itaiidard  of  comparison, 
M  to  be  atrongly  negative  or  positive  nith  respect  to  the 
htter.  But  these  consideration*  belong  more  properly  to 
tbe  subject  of  atmospheric  electricity. 

We  shall  conclude  with  a  brief  review  of  theTDodiGcntiona,  1 
ncending  from  the  strains,  formed  by  the  condensattoo  of 
Vapoar,  on  it»  escape  from  the  surface,  to  the  cumulu*,  col- 
lecting the  water  arrested  in  the  second  stage  of  the  ascent ; 
■both  probubly  •ubsisiing  by  virtue  of  a  ponlire  ricctrieity. 
Vnuo  tbeae.  proceeding,  tlirvuyti  the  partially  cenductinf 
"     '  cuaiiil^ 


n, 


4C«>yyT  OP  Tis  un  raawsEK  trauii.      ^H 

cuiauloMttnilni.  li>il>ecim»-«lratu>aiitlcirro-ciiinal»t  9m 
belter  )>o*ititely  rhiirK«<l,  and  routidrraWy  teivnliTC  ar  iu 
rhmrgv ;  iht  former  t«M  perfectly  intulaied,  ami,  p«rb*pi, 
cnoduriin);  bonzoiilHlly ;  we  arrive  ihtii.  M  ihe  rejpoo.  when 
tilt  cimit,  light,  elen)lc<f, and  otrndMl,  oWvtevrr;  impulic 
or  innlalitiD  nrthst  fliiiil,  »hich.  whil«  it  Bnd'<  a  condactar, 
errropcratri  iniilAnri*;  but  wbich,  f  [uUfdied  nrtd  insulated 
in  n  drnx^r  cnlltxiioii  o(  watery  Htoni',  itnoner  ur  lalpr  barett 
Uf  barriFr.lrapg  down  ill  liglitning,  and  glidtis  through  the 
titmbut  from  iu  elevated  Ftatino  to  the  Earth. 


^ccMHf  ^  tke  nymtUrflormi  on  ihe  iQth  o/Augun. 
Ittter/nm  TiioHi.i  FoittTEii.  Etq. 

To  Wm.  NICHOLSON.  E«i. 
SIR, 


I 


y; 


^H>4w        4-  Winli  to  cotani]  nil's te  to  your  meieeroUginl  ruder* 

^^""  -     aou)'-  otisprriitioiiB  on  thi;  thunderBtorms,  th«l  happcnnl  on 
iJie  Ifitli  init.,  ot  which  1  rimll  requett  yout  iiikertioa. 
catberan         Tbc  lAth  wu  warm,  the  mBxinum  of  the  thermometer 
being  about  73*.     Cumili  prcrailed  during  the  day,  but 
towardi  ev^ninit  the  cirrus  apptmred. 

^he  Sni  itorm  Belore  3  o'clocL  in  the  morning  of  the  t9tb,  the  ikj  wu 
(ciibed.  clouded.  [  pbferved two «(rafa ;  the  upper oDesppearedto 
be  ■  uuiformveil  of  cloud,  while  loose  flockycuinuU  floated 
beneath  it ;  and  io  aoine  placet  large  [Datses  teemed  to  be 
^tttavted  towa'rdt  it,  and  adhered  to  ita  surface,  forming  an 
UDDRual  wavy  sky,  which  iorreaied  in  dennity.  About  half 
after  ei^ttt  1  li<^aTd  a  aiugle  explosion,  like  the  report  of  a 
large  brttas  cannon ;  about  t«enty  rainutf*  after  which  two 

'  -  tpore  aucb  report!  were  heard,  following  each  otber  in  rapid 

■jccewion,  which  were  immediately  bucceeded  by  a  long 
and  loud  peal  of  rolling  thunder.  The  stnrm  now  cinne  up 
yery  fast,  in  a  direction  nearly  contrary  to  that  of  the  riirrenl 
of  wind  below,  with  hard  rain,  and  thunder  and  lightning. 

|§uinl.  ^fter  tlie  storoi  bad  subsided,  cumufi  were  again  seen  tailing 
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tinder  •  coolinuou*  »h«^  of  cluud  ;  home  ofthfin  were  loose 
flocculi,  »lheis  lar^  well  diffirtetl  idhbkb.      By  de);itn>  ittef 
became  losl  la  tba  uftper  tUatutn  ;  liie   sky  beiainfe  ftgdi'l  Stti"^  itoii: 
very  black,  end  ihuiidrr  and  lightning  with  rein  agiiiii  pre- 
T»iW.     During  the  process  of  the  slortb  I  heard,  (beside 
the  (Oaiiy  fnl*  oT  rtdfing  thimdtr]  another  loud  nnglt;  ex- 
plosion, oliich  ibunded  like  the  hollow  rtport  of  e  mortar ; 
It  WOK  preceded  by  a  ter^  vivid  fl»h  of  lightning.     I  d«'ell^]'°^ij'-  * 
(MrticuluHy  on  this  circa  m  it  mice,  because  I  have  often  no-  dmiiBtt: 
tiffed  during  elotmA  two  ve^^y  dUsimiUr  kinds  of  thiiiidlfi'. 
One  IB  «  Ion);  roll  increttung  in  loudneU  whilt  it  continues; 
thi«  is  supposed  by  Mr.  B.  P.  Vnu  Mons  to  be  caa*ed  \>f 
cotnbustiou  of  llie  two  pjussea  of  water*.     The  other  is  s 
loud  ui)d  sharp  explosion  of  short  duration,  and  oReo  a  sin- 
gle re|)ort  like  that  of  u  cannon;  the  lightning  which  pi^ 
cedetiiiiis  is  ((entraUy  vivid  and  mischievous,  it  darts  di- 
rectly tawitrds  llie  Enrtb,  or  any  other  prominent  object, 
u  bi»h  trees,  toH'er«,  &c.,  and  is  considered  by  Mr.   B.  I*. 
I_Vm  Mous,  bs  the  flying  off  of  electritity  ftotn  nn  ovet- 
■rged  cloildf.      1  wish  to  direct  the  alteiilion  of  iricteo re- 
sts to  the  solution  of  this  question.     When  ittUchief  i« 
e  by  tiglitilin^',  is  not  the  ibuoder  which  followi^  the  flash 
erally  of  this  Utter  kind  ? 
The  variaiious  in  the  direction  of  the  wind  below,  iu  Variout  eiit: 
toriuy  Weather,  al  well  as  the  contrary  directions  of  the^^-f^jjj,"' 
enrrent  above,  constitute  another  curious  object  uf  phi lo- ibei. 
lophicd]  speculation.      Small  air  biilloon«  mi|;ht,  in  tliis  Sniall  iiii  Ul> 
,  become  useful  meteoroloeical  instrumenti.     1  have '*™",**>^  ?*' 

.1.1  .  t««wl«|icsl 

mt  up  a  great  many  of  them,  and  have  ^uerally  teen  them  iLtutnntnc 
tftfved  \tf  several  ditfereni  current!  of  air; 

Vouri  &c. 
iptoft.  lUchtey,  THOMAS  FORSTER. . 

[.iidAug.  1811. 

'  ^ee  JouiMt  for  October,  IBM,  Vol.  XXIV.  p.  lOS. 
K.  fthailltllnctioti  of  nin,  into  "  nia  al  ihe  dtconpaiilum.''  mad  "  nifl 
Vff  the  ttetmlniilion"  of  lir,  b;  Mr.  Via  Mont,  hit  inrluced  n*  tii  IB- 
itra^  What  I*  Iha  tUclrie  suts  of  nin  WUh  >  luiof,  and  «hM  «Uli  a 
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NOTES. 

JuZyiS.  Small  nin  about  8  p  m.  19  A  f bunder  sbowerctriy:  ftiH^ 
day.  90,91.  Forty-eifbt  bottra  rain.  99.  Temperaturo  60*,  (tbt 
maximum  of  tbc  period)  at  8  a.  m.  9^.  Orange-Coloured  rtrri  at  tuo- 
•et  97.  Thuuiier  cloud« :  a  few  dropa  p.  m.  *..  mucb  dew.  98.  Ctrro* 
emmvhtt  cloud,  irery  beantilul,  iotercbanginf  witb  cirnairQtmt^  sacceedtd 
by  large  cummU.  In  tbe  ereniiig  some  appearai.ee  of  a  thunder  ttorm 
far  in  tbe  N  W.  99.  Evening  p'urallel  barf  of  drrwtratMi^  stretcbiBg 
£.  and  W. :  a  blasb  ou  tbe  twiligbt.     so.  Wiudy,  cloudy. 

Aug.  2.  Large  elcTated  rtffl.  3.  CinocumMluty  followed  by  eirratfrofai: 
evening  overcast :  rain  by  nigbt.  4.  Windy,  at  S.  W.  by  aigbt.  CaNNi* 
ioslratu  i.i  various  quarters,  at  fUniet.  7.  Opaque  twiligbt,  witb  tw 
imuiostratus,  8.  Very  wet,  a.  m. ;  at  noon  a  tbunder  sbower  ^  at  6  p.  m. 
a  be  ivy  squall  from  N.  W.  witb  rain  and  bail ;  tbe  nmbuff  aa  it  receded^ 
presentiD[i  a  perfect  and  brilliant  bow :  windy  nigbt.  9.  Large  cn—itf 
rose,  and  at  noon  inosculated  witb  tbe  clouds  in  a  superior  stratum :  a 
tbunder  sbowcr  ensued  before  9  p-  m.,  after  wbicb  appeared  tbe  diftinct 
atrata  again :  about  6  p.  m.  a  secopd  tbnnder  sbower,  long  very  deuie 
in  tbe  SB,  wbere  tbe  bow  was  conspicuous  above  an  bonr.  Tbis  day 
was  nearly  calm.  10.  Ra|n  fell  again  about  nooo,  upon  ibe  unSou  af 
two  strata  of  cloud. 

RESULTS. 

Prevailing  winds,  westerly. 

Barometer:  max.  30*15;  min.  99*35.     Mean  99*835  loi. 

Tbermom.    78**  —      44*    —        6l* 

Evaporation  3*78  In. 

Rain  5*37  In. 

CHiaracter  of  tbe  period  cbaagaptble,  wit^  mu9b  rain. 


1  bare  the  satisfaction  to  acquaint  my  readert,  that  tha 
Meteorological  Tables  and  Remarks,  which  will  hereafter 
appear  in  this  Journal,  wHl  be  extracted  (as  the  present  haa 
been,)  from  the  journals  of  Mr.  Lake  Howard,  whoae  Tret* 
tise  on  Clouds,  inserted  in  the  present  numberi  and  lonf 
known  and  valued  by  the  publiCi  will  make  it  oooccfsaary 
for  me  to  exprfss»  in  any 'direct  terms,  that  sentiment  of 
obligation,  which  myself,  and  the  other  cultivators  of  acW 
eoce,  must  entertain  for  hit  researcbea.    W»  N/ 
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AbatraHofa  Nmoiron  thr  Anali/sis  of  VegetabU  md  Animal. 
Svbstanees:  I'lf  Mesirt.  GAT-Ltmsic  anif  Then  AMD*. 

Mode  ofuu-     yy  HEX  we  conceive!  tt.p  dewiTi  of  HHiayit>ff  ihe  m»- 

bie  aD<l  ani-      tfsih  of  iininial  snd  vcgetuble  tiihslaiiees,  tn«  6rst  i<lea  (hit 

in*l*ob-  occurred  to  us  was,  to  convert,  Sy  meaiwofoxiRen,  vegetable 

■ndaaitnalsuIititHtiresiiilo  water, cBrbonir  acid,  Hnd  oitrog^tiT' 

And  on  ihn  ne  fixid  nur  Htlention,     It  iras  evident,  that,  it 

Ve could  «j!Vct  this  cotiversion  so  a*  to  collect  all  tlie  p•awe^ 

this  Analysis  would  nttnin  very  great  Hccuracv  and  MtnplU' 

Difficuhia.       dty.      Two  obstMcles  appeared   in    the   nay   of  tliis  :  fh^lt 

the  burning  of  ibe  bidrogen  and  carbon  of  tbese  ^ubatancet 

completely  ;  and,  secondly,  tlic  effecting  of  this  combualion   < 

in  dose  reiieh. 

Mwhodi  of  ^(,p  (jp^t  we  coiild  hope  to  surmonnt  only  by  tnemH  of 

□bTiating  '  '       ' 

ihem.  metalRc  osidet,  thai  easily  [inri  with  iheir  oxi^n,  oT  of  ihc^ 

hyperasitnnriiite  nf  potash.     A  few  trials  soon  led  usto  pr^ 
fer  this  enlt,  which  Bucceednl  beyond  our  expectations.     It 

WBi  far  frnm  beiiisr  so  easy  I.,  surmount  tlie  spcond  :  fi>r 
we  r.iuld  n.it  attempt  the  conilin-tiot)  in  a  retort  filled  with 
iricr,  iry  ;  sitice  tlie  retort  would  liave  burst,  had  we  burned 
i-'-r  ti  little  in  this  way.  It  ivii5  necessary  therefore  to  cou- 
1'''^"'"*  '*■  trive  an  apparatus,  in  whicli  aeoould 

1st,   Durn  parts  of  a  subhtisuce  so  small,  that  the  vessels 
should  not  crack  r 

Sdly,  Eliecc  eiich  a  number  of  cniiibusdoiis  successively, 

tliiit  tlie  result-  :-liould  be  very  perceptible  :  and 

3dly,  Collect  the  gusses  as  they  were  formed. 

Ueirri[n;onof       An  apparatus  of  tliis  kind  we  lay  befoie  the  class.      It  is 

■■'liwe'Ti'^'""     formed  of  Ih  t*  separate  pieces.      One  ia  a  tube  of  very  thick 

ib«e [.iniioKs,  glass,  lierinetirally  staled  at  tbc  lower  end,  and  open  at  the 

upper;  about  2  dec.  [7'87  in.]  Ipn^,  and  B  mil.  [3- 1 5  lines] 

in  diameter.     Tliisij.is  a  very  KRinll  tube,  likewise  ofglasij, 

similar  (ovrliat  would  be  adajitcJ  to  a   retort  to  receive  vas- 

•es,  joined  laterally  to  it  by  means  of  tile  blowpipe  5  cent. 

•  Ann  deChim  Vul.  LXXIV,  p,  47.     Rcid  to  ihc  Inflilute  Ihc  15th 
ot  J4iiU3r7,  131(1. 
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[1*97  m.]  from  its  aperture.  The  second  it  a  brass  collaV, 
in  which  the  open  end  of  the  large  glate  tabe  is  fikod  Hj 
means  of  a  cement,  that  will  not  fus^e  under  40*  [104^  fj] 
The  third  piece  i^  a  cock  of  a  peculiar  confltruction,  in  wbicli 
all  the  merit  of  the  apparatus  consists.  The  Irey  of  this 
cock  is  solid,  and  may  be  turned  into  any  position,  without 
giving  passage  to,  the  aii*;  but  about  the  middle  of  its 
length  it  has  a  superficial  cavity,  capable  of  holding  %  sub* 
stance  the  bize  of  a  small  pea.  This  cavity  is  so  contrived, 
that  when  uppermost  it  answers  to  a  small  vertical  fuooe), 
ivhich  enters  into  the  nozzle,  and  forms  as  it  were  its  ex* 
tremity ;  and  when  lowermost  it  communicatee  with  the 
body  of  the  eoctc,  which  is  perforated,  and  screws  into  thfe 
brass  collar  before  mentioned.  Thus  on  putting  small 
fragments  of  any  thing  into  the  funnel,  and  turning  thi^ 
key,  the  cavity  is  filled  with  them,  and  conveys  themt  on  * 
continuing  to  turn  it,  into  the  body  of  the  cock,  whence  they 
fall  into  the  brass  coHar,  and  so  to  the  bottom  of  the  glass 
lube. 

If  this  Matter  therefore  be  a  mixture  of  some  vegetable  Iuapplio»» . 
substance  with  hyperoximuriate  of  potash  in  suitable  pro-  ^^^ 
portion,  and  if  the  lower  part  of  the  glass  tube  be  suffici- 
ently hot,  it  will  scarcely  touch  it  before  it  is  vivi(!ly  in- 
flamed;  when  the  vegetable  substance  will  be  instantane- 
ously destroyed,  and  converted  into  water  and  carbonic 
acid,  which  may  be  collected  over  mercury,  with  the  super- 
fluous oxigen  gus,  by  n\^ns  of  the  small  lu-eral  lube. 

To  perform  this  operation   readily,  it  '>s  necessary,  that  preiiisHfeu* 
the  matter  should  separate  entirety  from  the  cavity,  and  »tept. 
fall  to  the  bottom  of  the  tube.     For  this  purpose  ii  is  to  be 
made  into  small  Kalis,  as  will  presently  be  described,     it  is  Prepantion  sC 
nece«.ary  too  to  inquire,  what  quantity  of  hyperoximuriate  SUtSJSi 
will  be  sumcient  for  burning  the  vegetable  substance  com- 
pletely ;  and  at  least  half  as  much  more  must  be  used^  that 
the  combustion  may  be  perfect. 

But  of  all  the  preliminary  steps  the  most  important  is  the  Anslftiio^ 
analysis  of  the  hyperoximuriate  employed,  for  all  the  cal- ^^^^^ 
cuiations  of  the  experiments  are  Founded  in  great  measure 
on  this  analysis. 

AH  this  being  well  understood,  it  will  bt  saaf  teKODceive^ 

F  i  lio# 
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rtiir«»t  d«-       bfrw  s  vegclablc  tuWancv  may  be  analytn]  trilh  lh£  liypfr^ 
*•"*•*■  ,OMn)unAtr.      Let  itie  nulnMufe  In  be  kiMljiT'J  b*  CBrefulIy 

•  lengaled,  tnA  U-t  the  hyprosimiiii^te  be  lpTi;;»ird  lepi* 
rately  :  ••«');I>  the  quantity  of  rarh,  dritxl  at  the  Krat  of 
, boiling  wBttrr.  iu  a  very  scnnble  tialaoce;  mix  them  inti- 
.tnuit'y,  inoi«ten  tiipm.  and  mnuld  them  in  irylinilet*;  dindt 
ihvse  cylinilpn  into  email  portions,  and  rouDtl  ibeiB  t>e- 
twcep  tbe  fini^ers  tike  jiill* ;  ftnrl  lastly  expoie  tline  to  the 
ti-mperatiire  of  boiliiLg  water  for  a  tufficlvtit  time  to  reader 
ihi-m  nidry  n»  the  powderg  «r«re  before.  If  the  tubslsnce 
tobeaoalysed  be  ■  ve^et^iUe  acid,  it  must  be  combioed 
with  lime  or  butrytes,  befoie  it  it  mixed  with  Uie  hyperoxi- 
nunate;  the  salt  ihu^  rnimed  la  tu  \>e  analysed,  and  ae- 
rouiit  taken  of  the  carlmtiii.- Bi'itl  that  reioaina  onited  oilh 
the  bate  aDer  the  exiicriaieiit ;  in  tine,  if  the  tuljatance  to  ■ 
be  Htial]Bed  contain  any  thing  foreign  to  it*  iiatare,  account 
tnuit  be  taken  of  lliis  also.  ^ 

Thus  we  know  with  precision,  that  a  given  wctgbt  of  tbe 
tnitture  sn^ners  to  a  known  wFi^ht  of  hyperozi muriate  and   • 
the  subftunce  to  be  aiialysed. 

Now,  to  Riii^h  the  operation,  all  that  ii  required  ia,  (a 

bring  It.e  I.Dth.m  oflhe  tube  K.  iithrrry  red  heal ;  to  expel 

all  the  air  by   tnoans  of  a  certain   mimber   of  halls,   which 

need   not  be   wei;5hed,   am!    iihiili    are  dropped  into  it  one 

after  anollipr;  and  then  to  il>-i'Oiiipose  a  quantity  areurately 

weighed,  and  curclulfy  collcit  all  the  ffassei  in  phiats  filled 

with  mercury,  and  preriontly  meaioveil. 

Prcjforiuic-       If  all   the   plnals  be   of  tbe  itamc  size,  they  wilt  be  6iled 

ciirtcy.  „■^^^^  gag  by  ei|ual  weights  of  the  mixture;  and  if  the  gas  be 

exuDiined,   it   will  be   found    prerisely  nimilar,    at)    evident 

proof  of  the  «\lrcine  accurury  of  this  mode  of  analysis. 

^  Dnriug  the  whole  of  the  proCi'Ss  the  tube  should  be  kept 

;  at  the  hiphi-;!  ritgree  of  heat  it  cm  support  without  fusion, 

that  the  ^aB>c<i  [iiuy|('ontain  no  oxicarbuietted  hidrogen,  or  at 

.     ,    .     .  ,     litllc  ati  possible.      In  all  cuet-s  the  uniilyiis  should  be  made 

Analvtii  of  the  ^ 

gj,,,,.  over  mercOry.     This  it  a  trial  which  is  indispensable.      It  is 

Buffiuent  to  mix  iht^m  with  a  fourth  of  their  bulk  of  hldro. 
Rcn,  and  to  tuke  the  eleclrk  spark  in  them.  As  they  in- 
clude a  j^reat  excess  of  oxigen,  the  hidrogen  added,  of  which 
Bccouat  must  betaken,  burns  as  wtll  as  »11  the  oxicarbu- 
Ktled 
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retted  hidrngen  ihey  may  oontQta  ;  unci  lliu?  we  acquire  a 
pprtuinty,  that  ihey  no  longer  consist  ul'uny  thint;  but  car- 
bonic HciJ  and  oxigtrn,  the  sepat4iion  of  wliith  is  to  be  d-  ,. 
fected  by  means  of  potHsh, 

But  thia  necessity  of  nisiiig  the  tetnperalute  so  high,  Faiihn  pi^ 
obliges  u»,  oil  the  other  huud,  to  take  some  precautionii  for  """""*• 
preventing  the  coi-k  from  beiiii;  healrd.  For  thii  pur|iik>e 
the  gi»»»  tube  i»  pusaeil  through  a  brick,  into  nhith  it  i« 
luted  with  clay,  tchirh  hiw  the  adruntuge,  ift  the  Euuie  lime, 
of  renileriiig  the  appuratus  tirm  ;  Hud  besides,  u  aiuull  hol- 
low cylinder  is  soldered  to  the  body  of  tlie  cock,  to  cuniBJa 
irittrr,  or  ice,  which  in  itill  better. 

Thii*  we  huve  all  the  ncgessary  data  for  kiiowirif;  the  pro-  Dm*. 
porliou  of  liie  principles  of  ihe  vegetiible  siiliilance.  We 
koo*  how  iniivh  of  it  has  been  bnrned,  foe  nc  Have  it* 
wtight  to  half  a  inilligramme,  [about  ei^ht  thousuiidtbs  of  a 
gTB'ii];  we  know  how  much  oxiiten  was  required  lo  convert 
it  into  water  and  carbonic  acid,  siiirt:  the  quantil>  is  the  difr 
iierence between  that  contuintd  i'l  the  hyperoxiuiuriate  and 
that  found  in  the  gaeaes  produci'd:  lastly,  we  know  how 
much  carbonic  acid  has  been  formed,  and  can  calcjlate  liow 
much  water  must  have  been  productd. 

By  followiii)r  the  i>ame  intthud  of  analysis,  we  r 
determine  the  proportions  of  the  constituent  p 
all  animal  substances.     Bui  as  these  subEtunces 
trogen)  and  nitrous  acid  ^us  woold  be  formed,  i 
of  hyperoKimuriule  were  employed  for  burnngthei 
such  a  quantity  mu^t  be  used,  as  issuflicieni  to  redui 
completely    to  carbonic  acid  ges,  oxicurbureiieil  hidi'o>>en, 
and  nitrogen,  which  are  to  be   analysed  in  the  loerciirial 
eudiometer  by  the  common  methods,  wiience  we  deduce 
with  precision  Ihe  proportions  of  the   principles   of  the  anU 
idbI  substance  itself. 

The  mode  in  which  we  proceed  in  the  analysis  of  vegetable  SiaaH   quanTt. 
and  animal   substances  being  exactly   known,   we   may   »a     "" 
ifhat  is  the  quantity   we  decompn^e,   without  lear  of  dim 
niohin^  Ihe  reliBiice.  that  may  be  placed  on  our  results. 
This  <|uantity  extended,  at  most,  t..  6  dec.  [yi?  ^rs.]     If, 
however,  the  least  doubt  slionld  arise  respecting  their  ex- 
abserving,  that  w 


'equally  i\nalpii  of 
ciples  of  j;^^"" 
itain  ni- 

:o„ly 


dKiiiiiliiiiiiiiiilL'' 
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.  »....  M""  >">'  •*'•••  -"M.^.....^.  I.....  )r.u«.°  of  ihe  svaa  ! 
ill  su>  itiBnio'i ,  tliHi  thiMi  KHwt-H  were  ab-ololely  tbt  J 
i,  qiid  vlxajB  cuiiii;  fruiu  tin;  tunic  wvig^ht  ol'  ihe  »ul>>-J 


id  oC  ilie    , 


(ilW  wUli  Kftft  iwa  Etiid  wniutimi^ii  thtrc  plwils  of  ihe  « 

■ainu,  I 

ActiMwrfan      WftBil^y  «4(l|  liiut  tlie  {irtiHiion  of  Hn  audlysin  deTur.il 

■niiroid*'      nuch  morti  on  iL«  ndunicy  of  ibe  iimtrumrnu,  and  nl'ibe^ 

•"'ibc^  ni'j^'-r  mvliodkcini'loyi.ti.  ihnu  in  llic  ii»au<iiy  of  (lio  tulib'iuivc  oa  i 

wbiclk  «(1  opBratt.     The  aiial}»i»  of  uir  in  mow  uvuurattil 

'  ihuQ  any  aualyMs  of  uilu,  tboui^h  it  ii>  mudii  an  Iwv  ur  thnw  4 

Imndrrd  tiuics  lebH  mattirr :  tifCHiis*  iii  ihi-  fo'mer,  whvtf  bc^ 

jucl((e  of  weiijhu  by  very  connilcruMe  bulk*,  the  eiroura  t«  A 

wliicli  we  lire  liable  ure  iirriiHijH  Tei)  or  turlv«  buiidnMl  tiiuM  f 

ItUHii*it>U-  ihnn  in  the  eecoiiii,  vltetn  tie  [mvt  nut  Uus  ro>     I 

BOUrw.    Now,  Bs  we  coDvect  inln  tfBB  UK'  t>ubbtaiifr>>nf  aii»*  j 

lysc,  we  bliua  our  unalysn  not  uieifly  id  thi;  tcrimmy  oS M 

Ordiuvry   auLivrul  aitalynfa,  but  to  lltut  ot  niiiHrml  uiialyife^J 

of  tbv  |[rciitrat  HCcuracy  ;  {mrLiciilurly  >ta  v<i  Coll«i't  at  lfu»t  M 

B  ()u»rt.Df  KKB|  «u(l  ill  OKI-  liietl)(i(l  of  |>ro<'rcilirig  iUekl  tiod  J 

thv  (iroaf  of  nil  aitceuip  accurueyt  Bid  of  the  inott  tridivy^ 

erroun.  f 

Veg«Uibl«[nb-      By  tl<i«  mptHod.  mid  with  all   the  precautions  we  huvn 

»i»iicM already  menlioiieil.  «•■  li  p"   :ilvi'!idy  iiimU-ed  sixteen  vesjelublc  sub- 

•""'^  stances;  ii«mrly.  the  oxdlj,-,  uvuyw»*,  niiico.is.  c.iric,  and 

gum,  M«VL')i.  »ui;ar  ol'  iliilk,  lifttll  wnod,  n»k,  und  thf  cry 
Elnlli^ble  t-nnnplf  of  mxiiiiii.  T:<e  n-vullH  «e  have  ub> 
tained  M'tni  ti  iis  hiitlily  iiitcrt'siiMt;.  rnrllicy  hiivi-  led  us  to 
tllrte  remarknl.le  U.«>,  lo  ivlii.  Ii  tlif  cunipoMtion  of  vege- 
tables is  uib{rri''d.  ^nd  »hirl>  ni:<y  l>c  bxp.esseil  a.',  follows. 
Liwt  of  «;«-  1.  A  ». neiitSle  subslanre  is  rtl*a\g  uiiil,  "henevtr  its  o\i- 
ttW*  compnii-  ^pij  i_j  j^  gitatt r  t,roi>onicn»  to  il8  hidrogfii  ibari  would  form 

S.  A  vptteiablc  suIi^thmcc  is  aUvnys  rebiiinua,  or  oily,  or 
^Icoliolic,  &p.,  wlienever  its  oxi^iii  is  in  >.niallL-T  proportion 
to  lis  Kidrogen  than  woutd  form  h^Iit. 

3.  Ln-tly,  a  n.yiiuble  substniiff  is  nt'itlitT  acid,  nor  re- 
(ii)oii»,  but  auiil0)jous  to  ro^Hf,  i;  m  sturrli.  sii<^ur  of  milk, 
woody  fibre,  or  tliP  crystalliznble  |irliici|)le  of  nuinnn,  when- 
ever itH  uxi^cn  ii  in  the  S4iite  propoitiou  to  its  biiirc^en  as 
would  foiDi  wftier. 

Thus. 
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Thus,  if  we  were  to  suppose,  for  a  moment,  tliat  the  hi-  Vei^eu^e 
drogen  and  oxi-^iu  were  in  the  state  of  water  in  vef^etable *^^*> 
subitaijces,  which  we  are  far  front  cousiderin((iistru<^,  vege* 
tabic  ac*()s»  would  be  formed  of  carboD>  water,  and  oxigen, 
iu  different  proportions : 

Resins,  fixed  and  volatile  oils,  alcohol,  and  ether,  would  resin8,^c. 
be  i'ormed  of  carbon,  water,  and  hidrogen,  also  io  difierent 
proportions:  and 

Lastly,  sugi^r,  gum,  starch,  sugar  of  milk,  woody  fibre^  (ugar,  &c. 
and  the  crystallizable  principle  of  manna,  would  be  formed 
of  carbon  and  water  ulone,  and  would  difi'er  only  by  the 
greater  or  less  quantity  they  contained. 

This  we  may  show   by  quoting  various  analyses  of  aeid  « 

and  resinous  substances,  and  of  sub&tances  that  are  neither 
acid  nor  resinous. 


A  hundred  parts  of  oxalic  acid  contain*  Conttituent 

principlef  of 
Carbon •  •  26*560'^       ^  Carbon 2o*5Di  oxalic  idd, 

xigen  and  hidrogen  in  the 
proportions  that  form  water  22*872 
igea  io  excess ••  50*562 

100* 


Carbon  ••  26*566 'V       ^Carl 
Oxigen*  •  70-()H9  f        1^*»! 
Hidrogen     2*745  >  ''' jo^xi^ 
100-        J       V 


A  hundred  parts  of  acetic  acid  contain  r  and  acetic  acid. 

Carbon ••  50*224 ^      /"Carbon • 50*224 

Oxigen. .  44.147/      \  Oxigen  and  hidri^en  in  the 

Tj-j  ^ae%»^>or<    proportionsthatform  water  46*911 

loa      3     V.  100 

Oaaiicacid  therefore  contains  more  than  half  its  weight  These  the  two 
of  oxigen  in  excess  with  respect  to  its  hidrogen  ;  while  in  ^^^i*"***' 
noetic  actd  this  excess  is  not  quite  three  hundredths. 

These  two  acids  occupy  the  extremities  of  ihe  series  of  ' 

vegetable  acids :  one  is  the  moat  oxigenixed  of  them,  the 
other  the  least.     This  is  the  reason  why  to  much  nitric  acid  Explanatioa 
is  required  .to  convert  sugar,  gum,  &c,  into  oxalic  »cid  ;^^  ^JJ'*^ 
why,  on  the  contrary,  many  vegetable  and  animal  substances 
m  eatilyi  produce  acetic  acid  in  %  number  of  instances ;  and 
mkf%  m  pnttouUr*.  viK#  w  cbunged  into  vinegar  without 

the 
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irmation  of  any  ioim&edititF  nrid  :    •  (>li«naiaenan  h^. 
no  uni'xpluinprl,  because  i)n*'^nr  wm  cooMilrnd  as  thtfi 
inoiil  oiigeuiznl  ot  all  the  iicidt. 

CwMirovnt  ^  hundred  psrti  of  connDon  reain  ronuin 

pnni!.plnrf     Carbon     75-944. 

'  HklrogeD  aod  oxigen  ia  the  ptoportioiw  that  form  1 

"•'*•■  is-iaO, 

Hidrogen  io  excev «-go»>  ' 

■^ 

elirc  oil,  A  hun<tred  |wrU  of  olive  oil  Contaia  1 

Carbon    7r9t«J 

Uidmi^n  and  oxi^en  in  th*  (iTOportiniiS  tlrat  fomi  ' 

-nifl-   I<H7W   , 

Bidr^en  in  e-cesa 12-'J7ft  i 


-i 


a-      A  hundred  parfi  of  cryfiisllized  Biipar  cootain 

/"  C^i'lion   40-194 

Carbon--   40-194"\      I   H  li-nijen  diid  oMi;f  ii  in  the 
Oxiaen..   5JI"l/       A    [.roportionsthat  form  water  59-806 

Uitlmgen      7T"5\  j^^/ O.xifitn  in  excess 0 

i  llliilrogen  inexc«Bs    ■ 0 

'°°    >   /  ' 

J      I  lOO 

A  hundred  part*  of  beeih  wood  contain 

/  Car;.on 51-192 

Ciirbon..   5I'I9-I^      L   Mulrosen  and  oxigen  in  the 
Oxijreii..   42-95l/      ^   prti|iortionstliBt forniwaier  48'80B 

Ilidrogen     6f57\  or/ t*'''-''" '"  ^'''cej.s    0 

/  jHidrouen  in  t'xcL'ss    U 

100         V         J  . . 

J    r  100 

^      Thfse  reiiilts  rviiire   a  very   important   trnth,   which   is, 
I    that   vegetables,  in  thf   act  of  vegetating,  solidify    water 

entire 


I 


«• 
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entire^  or  its  principles:   for»  all  vegetables  being  almost m* iff  pfteel» 
wholly  composed  of  woody  fibres  and  mucilagf%  which  con*  pl^* 
tain  oxigen  and  hidrogen  iu  the  same  proportions  as  water; 
it  is  evident,  that,  being  taken  into  the  vegetable^  it  com^ 
bines  «fith  charcoal  foforin  them. 

If  therefore  it  were  in  our  power  to  unite  these  two  sub-  Requwitet  lo 
stances  in  all   proportions,  and  to  bring  iheir  particles  to  ^^  &t>rieaiioii 
a  suitable  degree  of  approximation,   we  shonid  be  able  aMt^s. 
to   make  with  certainty  all  the  vegetable  »ubsianCeS|  that 
occupy  the  mean  between  acids  and  resins,  as  sugar,  starch, 
woody  fibre,  &c« 

Of  animal   substances  we  have  hitherto  analysed  only  Anima!  tub* 
fibrin,  albumen,  gelatin,  and  caseous  mattcrr.  ttaoees  «»«^ 

It  follows  f«*om  our  analysis,  that,  in  these  four  substances,  ^  ' 
and  probably  in  all  similar  animal  substances,  hidrogen  clutions. 
is  in  a  larger  proportion  to  oxigen  than  in  water:  that,  the 
gteater  the  excesa  of  hidrogen  they  contain,  the  greater 
too  is  the  quantity  of  nitrogen  found  in  them :  that  these 
two  quantities  are  almost  in  the  same  proportion  as  in  am* 
Dionia ;  and  it  is  probable,  that  this  proportion,  to  which  we 
coiT>e  near,  teally  exists;  particularly  as  we  always  find  a 
little  too  much  hidrogen,  and  all  the  errours,  to  which  we 
are  liable,  tend  to  iaq|pise  the  quantity  of  this  principle*  The 
reader  may  judge  of  this  from  the  two  following  analyses* 

A  hundred  parts  of  fibrin  contain  Constittteiit 

Carbon     * •••  5 1  675  P^^^^* '^ 

Hidrogen  and  oxigen  in  the  proportion:*  that    form 

water   26*607 

Hidrogen  in  excess    •     5'3tt7 

Nitrogen     •••» 16*331 

100 

A  hundred  parts  of  caseous  matter  contain  ^i^^  ^  cbflMv 

Carbon     57190  ""•War. 

Hidrogen  and  oxigen  in  the  proportions  that  form 

wat«r 18*778 

I^idrogen  in  excess .' 5*680 

Nitrogen      ••,«•••••••* •*•*•**. 18*352 

100 
Admitting 


% 


■tu!ii|[  d)U  proporiion,  ih«*f  »afa»tanon  wouM  nti^ 

I*  ikuti  t«iciutI    to  the  Ruik  trta^-  bold  ADonj;  aoimHl 

HU:«*,   to  the  riink  accu|>ietl    t>y  luisar,    ^>iin,   nrood]; 

Sic.  I  uoBi^  vv|[ftuble   sub«iiuK^B:    for*  <u  bidrogm 

ana    iiii;eii,  thr  k"*'^'*'' ^''■<''P''^  "^  tbes«,  we  mpable  of 

illy  »MiiMl>iif;  each  Mb«r,  Ai'il  loroiiii;  Hater ;  hidro^ 

a.  witgeit.  Knd  nitrngen,  ihe  guMoits  ptiutHples  of  tkoMi 

I       to  millaaUy  wtlurule  each  otb«r,    mid  form  water  ud 

ii>flw:  to  thut  carbon,  tb«oLily  fixed  princi[ils  they  alt 

coiKwD.  bu  no  pruperty  that  acta  in  ttiis  laluratton.     If  we 

allow  oiirMlves   to  be  guided   by  Bimlo);y,  ia  ihii  point   of 

vtr      BH  liiAuld  ooiRiMrp  tlinnnimal  acidtwitb  tbe  *eKeiable 

ac  be  a  if  there  h<  any  ibat  contaia 

nilfogeDt  vegBiu-iEoiii  und  resiuK;  con&equeutly  thrrc 

U  not  a  >         lent  quantity  of  bidrogen  iii  the  uric  acid  to 

BUturate  itic         eti  and  nitrogeu  (his  .tcid  coiiUiDs^  orta 

faita  water  aiiu  amiaoiiia  by  combining  with  these    t«« 

Mibttancea  ;  aod  in  aiiioiiil  fata  the  contrary  maat  occur. 

■Hi«  iohiMl  to      ^"  doubl  many  more  consequences  may  be  drawn    from 

ba  punuol.      ths  {)recMlut|(  results:  but  we  reserve  fur  a  future  paper 

thi>  ini}uiry,  of  the  extent  and  importunce  of  which  we  ara 

fully  aware. 


Chemieal  Examinalion  of  a  while,  Ji/amenlons  Subslanu, 
found  ill  Ihe  Cavities  of  the  Cast  Iron  thai  adheres  to  tit 
Sides  of  high  Furnaces:  by  Mr.  Vadquelin*. 


a'lhc 


In  imellin^'  iron  ores  there  are  frequently  pnriioiisof  me- 
tal, whici),  beginning  to  assume  the  characterof  iron,  and 
le  f.imjce,  rongealinj;  the  moment  before  the  iron  is  drawn  off,  remain 
I'l  Mntsiniuj  adlierin;;  to  the  sides  of  the  furnace.  In  these  piece*  cavi- 
«h»e*i.b.      j;^,^  ^^^  frequently  formed,  which  are  filled  with  a  white  fila- 

'  mi-ntoii^snbMknce,  like  flexible  amianthu». 

ipposed  lohc      Several    inetalliiri;ists    have    spoken    of    thii    substance. 
'      ""^'  Gii;j.'On  in  iiariicular  huseonsidered  it  as  an  oxide  of  zinc: 

•  Aun.  ii  Chim   Tnl,  XXVlt,  p.  192.     EitractcJ  f(om  tha  Ann.  da 
M-isram  u'liiM.  Nat.  An.  ?, 

but 


1 
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(    bnt  he,  no  doubt,  relied  on  the  external  appearance,  for  k 
*    does  not  coiitaio  an  atom  of  this  metal.  .    ^ 

To  satisfy  himself  whether  it  were  really  oxide  of  zinc.  It  is  not  Mo* 
Mr.  Vaoquelin  boiled  some  with  different  acids/  bat  none  ***•  '**  "^^^ 
of  them  had  any  action  on  it :  they  did  not  dissolve  an  atom* 
This  led  to- a- doubt  of  the  truth  of  the  asaertioii  of  metal* 
li\rgist«  respecting  it:  and  the  following  experiment  con* 
vincad  him,  that  they  were  altogether  mistaken. 

Having  heated  this  sqbttance  with  thrice  its  weight  of  Treated  widi 
caustic  potash  iii  a  silver  crucible,  it  was  completely  fused*,^'^^*^^' 
and  the  mass  producei!  was  entirely  dissolved  by  water*        ^^a  maristk 

The  solution    supersaturated   with  very  dilute  muriatiq^*^ 
aoid  did  not  become  turbid,  but  was  converted  into  a  wbjto. 
transparent  jelly  by  evaporation,  which  ia  never  tb«  case 
^th  zinc* 

« 

When  this  Was  perfectly  desiccated,  and  the  residttum 

treated  with  water,  a  white  powder  was  obtained,  which, 

when  washed  and  dried,  did  not  differ  from  the  original 

quantity  taken  a  hundredth  and  half* 

t         This  powder  exhibited  all  the  characters  of  the  pdrett.lt  wa^  found 

I     silex.     No  other  earth  existed  in  the  liquor  from  which  i^^^ »**««• 

had  been  separated,  and  not  even  any  sensible  quantity  of 

bsideof  iron. 

The  difficulty  consisted  not  in  finding  the  nature  of  this  How  it  Use- , 

substance,  but  how  it  waa  formed  in  the  cavities  of  the  iron.  It^^v'^tcd^ 

How  indeed  are  we  to  conceive,  that  the  si  lex,   which  is 

always  mixed  with  alumina  and  lime  both  in  the  ores  of 

iron,  and  in  the  fluxes  employed,  should  have  separated 

from  these  earths  \n  a  state  of  such  perfect  purity,  that  no 

perceptibla  quantity  of  fereign   malter  can  be  discovered 

with  it  ? 

The  filamentous,  and  as  it  were  crystallized  state  of  this  Apptrrntty  by 

1        •  ■  •  II     sublimstiofu 

SI  lex  announces,   that  it  was  converted  into  vapour  by  the 

violence  of  the  iire,  and  afterward  ge.itly  conden«ed  in  the 

*  parts  of  the  furnace  thai  were  less  hot. 

This  wonld  prove,  not  only  that  silez  is  volatile  at  a  suf* 

6cient  temperature,  but  that  it  is  more  so  than  alqmine  or 

lime;   unless  we  suppose  these  two  earths  to  have  beea 

n^i^  H^^^c^Si^beight^  which  U  act  probable. 


XM. 

Jm  4"a«nt  t/thf  Bi'Tkaal  Apple,  h  a  Letter  to  Hesby 
nsroH,  Eiq.  F.  H.  S.  Bif  the  Rn.ioHf  Scmpsos*. 
Y  IJEARSIR, 

(kiraitu-  JR  lettM  md  me  on  taj  rpt  urn  home  oiler  ■  monlh'i 

>>*^  nnibie  amon^  t)ie   mnunlauiB  aiid   IuUph   in   Cuniberiand, 

■n't   I   now    senrf   yox   s  shirt  desi-ription  of  ihe  ap(jle  Irea 
called  here  the  burrknot.     At  3  proper  season  1  <*.\\  fof- 
ward  to  you  a  few  knots,  or  knohs  of  it,  lor  trial,  wliieb,  put 
into  the   ground,  will  make  a  long  shoot,  the  fallemng - 
spring  I  or,  if  you   wi»h  it,  I  will  send  yoti  a  fvm  knobbed    i 
bnint;hi;s  with  btossom  bmU  upot)  them,  which  will  bear  •  ' 
little  the  same  year,   but   if'*"    >nust   nbserve   (he   tmaller 
knobbed   brai.cKeii   with  blo^&oai  buds  will  not  make  •nc)i 
6oe  or  hBiidM)ii>e  tref*  3S  the  nth->rfi, 
ppdqu*.         The   burrkuot   apple    lTee+  is   uncommonly   prodoetit*    \ 
it  My  trees  never  mim  bettrint;,  not  buing  so  liable  to  bligfal  in 

iiicleraetit  eeasons,  ak  other  varieties.  The  fruit  is  large,  iti 
tintH  resembling  the  ribaton  [Uppin,  and  about  its  eiae.  F«r  , 
culinary  u!ie».  it  i»  not  inferior  to  the  choicest  codhn,  and  a 
much  belter  keeper.  The  tree  is  not  liable  to  canker, 
a»iiig,  1  xm  prrsuadrd,  to  its  not  putting  out  a,  lap.root, 
Itut  Epreudiii|j  its  iiunierous  hbres  fruiu  tlie  kuob  hari;o[i« 
tally,  and  rotlowin<{  il.e  ri<:h>U'ss  of  the  Boil, 
Hit.  ii! «  O"'  '"''^  woritiy  and  valuable  friend.  Sir  Christopher 
's  growth.  Sykes,  olwerving  my  trees  of  one  year's  growth  with  fruit 
upon  ihein,  uas  u^tonished,  and  the  folloning  year  had  the 
pleasure  of  exhibiting;  fcoiiie  of  the  knobbed  brunches,  which 
t  gave  him,  adorned  with  fruit  in  his  own  garden  Id  his 
frit-tids.  Ill' which  you  have  probably  been  an  eye  witness, 
havins;  visited  so  fr.-quently  in  bi^.  time  at  Sledmere.  If 
vou  wi^h  for  any  otlicr  information  thai  1  can  give  respect- 
iug  thin  iifiplertree,  I  khul)  be  happy  to  send  it,  ond  retnain, 

Pear  s,r. 
Roots,  near  Patrin;^lon,  Yours  very  truly, 

Ju/y^S'h,  leos!  JOHN  SIMPSON. 

•  Tra.ii.o/'hel[:itilriiltiiral  Soc.  Vol.  1,  p.  liJO, 

+  Simcimmiiofilirf.iiit,  ,md  biinirhes  of  ihii  apple  tree  fram  Racist, 

hi^ilrd  Ji  ll;«  n;ei.-iit.i,'  of  ilic  Society,  held  Doc.  6lh. 

xin. 


M  ihofi  AceoMKl  of  a  nea  Apple,  called  the  Spring  Grott 
Codling,  By  the  Itif^hi  Hon.  Sir  JoseFU  Banks,  Bar/. 
K.B.  P.R.S.  4-f.* 


At 


LT  the  request  of  Mr.  Ti  A,  Kolghr,  I  beg  lea»e  to  lay  Spfing  dnn 
before  tbis  Society  the  opiniou   formed    by  ray  friends   nnd  codlinfi. 
myself  lust  aiilumti,  on  tbe  idents  of  an  apple  produced  by 
Cue  of  big  Judicious  inixturte,  whidl   he  has  done  me  the 
honour  to  call  the  Sprinf;  Groce  codling.  ^ 

In  the  beginiii;if<  of  September,  1  received  a  small  boX 
of  these  upplrs,  whieh  were  fully  ripe;  when  buhed  they 
h»d  all  the  quichneas  and  flavour  of  the  best  winter  a|)ple>i 
and  a  considerable  tinge  of  red. 

AIL  who  hud  tabled  the  pie  agreed,  they  had  not  met  with 
any  autumn  apple  nhich  for  baking  could  be  CJHipilred 
to  tbis  new  one.  Mr.  Knight  infornia  roe,  tlmt  it  i>  ready  (,b  ,»,(,„  „( 
for  use  in  the  month  of  July,  at  a  ?eaaon  i*hen  .Londoo  ri{ieairi|. 
geese  are  probably  better  ihan  at  any  other;  but  when  tbe 
old  English  accompanyment  of  apple  sauce  was  not,  till 
Mr>  Knight  I'uruialied  us  niih  this  apple)  pot^ible  la  be 
obtained ;  in  this  view  ii  becomes  an  addition  of  importance 
to  the  old  Eiig[i.~h  kitchen,  the  cookery  of  which  true 
Englishmen  still  prefer  to  French  ragouts,  or  to  Spanish 
«llos. 

It  proves  of  the  burr  apple 'i(ind,  and  may  be  se^ordingly  Of  the  burr 
prepagaied  by  cuttings  wiiho.ii  difficulty,  *lii(h  will  bear 'PP'*^''' 
tbe  next  year,  as  well  as  by  grHfiing.  Mr.  Hooker,  who 
Mlourti  the  Pomona  Hereford  re  us  is,  has  made  a  very  excel* 
tellent  rejiresenliition  of  this  fruit,  of  which  a  copy  accoQl* 
^Bnies  tbi*  commuDicatJon ;  os  a  record  in  the  archive! 
of  the  Society  it  may  hereafter  become  a  useful,  as  well 
U  ■  Taluable  deposit  The  tree  grows  freely^  and  bcart 
•buodantly. 


H         •  Tnai 


Trut.  «f  the  Harliealtuf&l  Society,  Tot.  I,  p.  ^9t. 


SCIENTIFIC 


MtlMTinc  ««»■, 

SCIENTIFIC  NEWS. 

1  /R.  IMarDcheiDroTini  u«,  ihut  he  hn*  made 

experiments   on    radiunt    liciil,    which   he  inlciid»l  Ig 

*  -  before  llie   lurtitute.      He  uwerimiifd,  thai  the  liiU 

Itted  by  ndintion  U  not  (iro^ortiouHl  to  the  cm-t^ii  of  tlie 

t     iperntureof  the  radtalit?^  bii<iy  ubavethcciicumauibirDt 

niediuiD,  liut  thut  il  iiKreast-s  iii  i>  much  more  mjiid  ruLO. 

hut,  Uking  the  quwittiiy  of  heal  emitted  hiiIi  «i>  r\cm 

97'  to  be  r,  iht  quantii}'  emiiieii  with  mi  exiie^  »!^inf 

I  be  ut  Irttat  70°.     He  alto  Ibunil,  tbai  ihe  quuuiity  of 

»«.:nn<>a  ..»Ui4K<<  m-.  itini  iraverse  i^laa*  is  iu<it,h  givttcr 

,    luliiy  of  raj'seiuitted,  wlM-nthc 

boi  h«l,  than  when  it  ■>  lenko; 

■na  u>  BBiure        ...^  „nluaiin»us  calorific  rays  le  not 

ideiitii  nne»  arcordiog   to  the  [«iDpi:rature  of  the 

■ource  tliui  etniti  ihftn. 

PrtMiabJKh  At  the  r«(|ue«t  of  Mr.  Berihillel,  iheFreiioii  iDslitnte 
has  prapMed  for  ib«  aiiliject  of  a  prize  a  detcrminatjon  of 
the  IjH^ciGc  heal  of  game*. 

St.  Thomms  ami  Gxifs  Il^spiloU. 
Mctlini  iDd        The  Winter  Courses  of  LM;iure»  ut  these  adjnining  Hr«- 
pitals  will  commence  the  first  week  of  October;  vie. 
Al  Si.  Tl,um«s,. 
Anatomy,  nnd  ihe  Operations  of  Surgrry,  by  Mr.  Clinc, 
and  Mr.  Astl^y  Coo|»er. 

Principles    ai>d    Pructire    of  Surgery,    by    Mr.    Asllcy 

Al  Guy's. 

Practice  of  Medicine,  by  Dr.  Buliington  and  Dr.  Curry. 

Chemistry,  by  Dr.  Dabin-lon,  Dr.  Mareet,  and  Mr. 
Alien. 

Experimpntul  Philosophy,  hy  Mr.  Allen. 

Theory  of  Medicine,  tnd  Materia  Mtdica,  by  Dr.  Curry 
and  Ur,  Cliolmeley. 

Midwifery,  and  DiseowG  of  \^'ainen  und  Children,  by 
Dr.  Haighton. 

Physiology,  or  Laws  of  the  Animal  aSconomy,  hy  Dr. 
Haighton.  Structure 


iKluin 


I 


/, 


•Ct|C1fTtPIC  VBWt.  jj^' 

Stractnre  anc)  iDiseases  of  the  Teetli,  by  %r.  Fox* 
N.  B.  These  several  'Lectur'^  are  so  arranged,  that  no 
two  of  them  interferie  in  the  hours  of  attendance ;  and  th6 
whole  is  calculated  to  form  a  Complete  Course  of  Medical 
and  Cbinii^ical  iMStructions. 

Londom  Ho^pUaL 

Dr.  BiitKton*s  AotumTmlCoonfeof  Liecttiii^tiB  thePrac* 
tice  of  Medicine  will  be  commenced  on  ^'tdnesday,  the 
3d  of  OcCbbe)*.  •  ^ 

Anatomical  Tkeatrtf  BristoL 

» 

Mr.  J.  Shute  will  commence  his  Winter  Course  of  Lee* 
lures  on  Anatomy,  Physiology »  and  the  Principles  of  and 
Operations  in  Surgery,  on  Tuesday,  October  1,  at  eigh(^ 
oVIock  in  the  morning* 

Mr.  Vetgne  has  lately  analysed  the  mineral  waters  of  St.  Analyiif  of  te ' 
Felix  de  Bagn^re,  near  Condat^  in  the  department  of  the  ^^*^J^^JJ^  ^ 
Lot,  and  theToHowing  were  the  results.     Four  pounds  ten 
ounces  of  the  water,  evaporated  to  dryness,  left  a  residuum 
•f  1 13  grains.     From  this  he  obtained 

Muriat  of  magneMa ••••••     6  grs^ 

Sulphat  of  magnesia  •  '• »•••••  41  >  ^1 

Sulphat  of  lime****** • SQ 

Carbonat  of  lime • 30 

Carbonat  of  iron  ••• 1*5 

Patty  matter 1 

there  being  a  loss  of  7-5  grs.  The  fatty  matter  had  neither 
taste  nor  smell ;  thrown  on  burning  coals,  it  changed  oolodr^ 
shrank  up  like  an  animal  substance,  and  emitted  a  very  -ftftid 
smell  of  carbu retted  hidrogen.  The  heat  of  the  water, 
taken  from  the  spring  at  noon  on  the  31st  of  June^  1809» 
was  66*4''  F. ;  and  its  gaseous  prodi^cts  were  a  moderate 
quantity  of  carbonic  acid,  and  still  less  sulphuretted  hi* 
drogen. 

The  trater  of  the  baths  of  Ussat,  near  Tarascon;  about  Watar  of  tf^ 
ten  miles  from  Ax,  have  been  examined  by  Mr.  Piguier,  ***• 
professor  of  chemistry  at  Montpellier.     He  foend  hs  heat, 
taken  at  seYertfl  times  and  at  different  hours,  from  37*  R*  to 


I^H  KIIKTIPtC  VIWI. 

1987*  to  1W6°  F.J.     il  contained  «hont  &  NXth  •!  « 
—'t'     luch  of  wrbouic  acid  g»B  iu  a  ponnd  ef  water.     1^230 

nn  yieldt^l,  bjf  fVBiio'utioii,  1 1  gtanmeB  ©f  dry  rau^ 

I,  Iwrn  which  were  otttuintd 

Muriuleof  mu^nesia 0  4S  gmotnc* 

Sul|ihaie  ol' mugnvtix 3-38 

Carboiiuli^  af  rntigDVHia 0-18 

Citiboiiiite  of  lime S'iA 

Sutpfaait;  of  lime 3-75 

1095 
The  n«w  spring  contained  raititr  Ich  both  uf  cnrbonie 
«cid  and  ofH^lid  residuum,  but  the  diffrrvnce  «■»  trifling. 
The  mud  collected  at  the  bollum  of  the  baths  roni>ibted  of 

Aluiliine *0  parts 

Cxrhonate  of  lime  ••• -20 

Sulphate  of  lime 10 

OxideH  or  cnrtM>Lia:ed  iron 2  -    i 

8de«. ;..   28  1 

100  i 

WMerof  Nie.      Wf.  have  n!-n  iin  a[lil1J■,■.i^  f>f  thp  mini  ml  water  of  Nieder- 
*"""""•  brtii.n,   K.  t\u-  d^p;Mli.,.-i.t  of  the  Lower  Hhinf,   hy  Proffi- 

wrBGerhoin  miff  Ufclit,  of  Sini-lmrK.      About  lialfHkilo- 
grsmiiic.  or  flic  (ni^iiKi  ',  nf  thi'.  uutnr  contiiiiicd 

Mmiale  of  sn.hi   .-■■ I '8  (gramme  —  27-S  grs. 

SiilphHt  nf  lime 0-1  ]-54 

Catt.oiii.1.-  of  iinie.  Hi.-^ohed  in 

Ciirl-oriif  u'jid    • 0M.5  6-f)5 

CHrl,»l1.n^^>a?..r^•;..tll^■same  rt'M  3-2-t 

Cn'lioii.  of  iron,  lh(?s;inic 0  07  1-09 

MiirMteof  maiinesli 0->6  4-02 

Muriate  of  liiue ■ 0345  533 

Axgibuia  ^"  Aii^Omrj  and   its  \iriiiilY,   wliith   are  celebrated   for 

bW-  good  bri-r.  il  i-  cii-lo!ii;irt  t.i  )>ii(  into  ejt'.i  cask  a  small  bog 

flfthe  root  of  thi'  gi'uiii  iirbaimir,,  mvcu-,  or  liL'i'b  beiinet. 

*  (■■ob.bW  the  Slu.burK  i)Qu;.-i  ^-  7i77  b«-  Eng-  C. 
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ARTICLE   I. 


Oh  the  Dtitruclion  of  an  Enemn'a  feet  at  Sfa  by  Artillerjf: 
bi/  W.  MooKG,  Eiq.,  of  iht  Royal  Military  Atwttn^r 
Woolwiek. 

LCHMA  !• 

tf  tioo  Spheres  of  different  Diameteri  and  Differemt  tpeeifte^^  flf  w 
Craviliet  impinge  perpendimlarhf  on  Iteo  tmi/hrvUfi  yy**^°iSi*  ' 
mtittg fixed  Obitacles  and  penttrate  into  thtm  ;  the  Foret». 
tehifh  retard  ike  FrogreMt  of  the  Sphem  will  he  at  tkt 
abtohte  rentling  Forcet  or  Strev^ibs  of  the  fibrtB  tf  tht 
Sabttanttr  directly,  and  the  Diamettrt  aad  tptttfit  Ofmtti 
tietoflhe  Spheres  imerulg. 

\  jRT  R  •nd  r  dcnotethe  absolute  KsiitiQK  for«f  of  thchM^. 
tiro  HbataDm  ;  F  and/  the  returdative  forces;  D,  d,  tbc 
dwaeiera  of  the  8pher« ;  Q,  f,  their  qnuititin  of  ms^ 
ter;  and  N  and  n  their  mpective  specific  gravitie*.  Tbcn 
the  irholc  resUtanCM  to  the  aplidre*,  beiog  proportiotn^-t«- 
tbe  quantities  of  inoiion  deatroj^  in  a  given  lime,  will  W 
U  the  abiolute  resisting  forcei  of  the  two  subataoces  isA 
qaantilie»  of  resisting  aurfscea  jniotly  ;  or,  aa  the  resiitiof 
ibrceaof  the  aubstances  end  aquirea  of  tlie  dianDCtcn  of 
VsL-XXX.  No.  137.— Oct.  1811.  O  ^ 


L 


L 


UtOKl  or  GSEtTCIT  EFriCiCY    FO»  ARTILISKT  AT  »A. 

impinging  tpheri^;    becsube  the  »urfac(^  of  sphere 


But   ID   scneral    -     =    —    x    :        Therefbrt 

.-       *  »»  y  q 

~^Mtittg  tbcH  two  valui'B  of  tlie  wbole  rosistiag  forces  wt 
.         V  Q  K  D»      ^    F  R         d' 

'"-7'<  y  =  T  '^  ^■""'7  =  T^  ^- 

«      o  '  ^"''  ^'"^^  *^  ftnmtitin  bf  matter  in  apfa^TM  an  , 
icif  ai«)tiiitudei  and   detuitin, 
liainettTa   and   dei)!>ittM;    it  11 
(*  n     _    R  d 

'    tliat  h  the  rdiug  epherfe  penetratiDg  v^ 

ire  as  the  absolute  strengths  <tf 
directly,  and  tlie  diametei'  tind 
rea  hiverselj-. 

Q.  E.  D. 


*^«'i)r(tip"-,yA<  (oAofc  Spaeet  or  Depths  to  which  Spheret  impinging 

f^jH^mS^""*  ^'''r*«tl9  r^ditiug  sub*laMcu  ptnetrMt,  are  «  /A« 

neirair.  ^ '  <  Sqtt^OI  V  'i^  ImaW  Kcbciliej,  M«  DiaiMlert  md  speci- 

V.-  7^  ^frWHiti  of  the  Sphere*  direftly,    mtd  lif^aoluU 

'*'-°?ft-rf)j^Vof  ihirr^tthtg  Sttbsttmtes  invetsehf:    ot  — 


•'c^fig  ttttrma^  -   4  '^    5    it  -;  *berefoteby«iiV 


"KlitntiOn    —   =r   -J-   y  —    X    — 


These 


i 


"tt Aft VfKs'  6f  xtAt  A^isi't  *Ef  rf€ Act  *T&k  AltttfiLMy  A*^  §fli.  IfB 

THe4i**fteiii)?  pren^imdy  I  now  proceed  (6  tesoilte  tftfe'fot« 


Problem. 


-V.      ■    .*:    .-: 


To  find  a  i^Hii^Mf  Ftf^mv^^i,  nfhich  ^dU  expr^s  the  Charg^of  To  ^zAxh^ 
Powder  ftvr  ti^y  ^iven  Piete  vf  ArtUiery  to  produce  the  S^r^thal  !!h!n 
greatest  Destruction  posHMe  to  «yi  Enemy's  Ship  €t  Se^;  do  most  ex^ 
it  being  supposed  of  Oak  Substance  of  given  Thickness^  cutloo. 
and  at  a  Distance  not  affecting  the  initial  Velocity  of  the 
Sfiot. 

By  the  last. of  the  foregoing  lemiaata  we  have  generally 

V  =:  (  ^  \  •     Alap  the  charges  of  powder  vary  as 

\  s  D  S  r  /  ' 

the  squares  of  the  velocity  and  weight  of  the  ball  jointly. 
Hence*  since  it  has  been  determined  from  experiment,  that 
a  charge  of  half  a  pound  impelled  a  shot  weighing  lib.  with 
a  velocity  of  1600  feet  per  second ;  we  shall,  considering 

V  the  velocity  of  any  tmll  impinging  on  the  side  of  the 

vessel,  have  for  the  ecpresnon  of  the  charge  impelling  it 

,     CI  SR  dn o*  w 

throogh  the  sp¥ce  S  =   ^^^^i^^  ^^^, 


.*    • 


Now  to  apply  this  in  the  present  instance  it  is  first  neces- 
sary, that  a  case  be  known  concerning  the  penetration  of  a 
given  shot  into  oak  snbstufu^e.  Soch  a  caae  is  presented  at  p« 
873  of  Dr.  Hutton*b  Robins^s  New  Frinciples  of  Gunnery.  It 
is  there  asserted,  that  an  13  pounder  oasft  iron  ball  penetrated 
a  block  of  flell  seasoned  oak  (such  as  ships  of  war  are  gene* 
rally  built  with)  to  the  depth  of  3|  inches  when  fired  with 
a  velocity  of  400  feet  ■  per  second.  Making  therefore  this 
the  standard  of  comparison  for  all  cases  where  the  object  is 
of  oak  ^ubsUmce,  we  shall  have  for  the  charge  genernlly^ 

460*   X  *4g  SRww 

«  X   1M0«  X  it    ^      DNr.,i         .       , 
or,  because  the  balls  are  of  the  saine  specific  gravity,  and 
the  substance  the  same,  or  R  s:  r,  and  N  n  n;  it  will  be 
400*  X   -48  .      .:     f>w  _  .^^  ^Sw 


ft  X  iSoo*  X  it  D  p 

Aia^  Oft  that 


OUBSB  tr  SUATSXT  tmCACT  rO»  ABTUXSHT  ATS&tt 

tbat  M,  the  ^vge  varin  u  tbe  ^mcc  t»  be  panetnlcd 
•nd  wRgbt  of  the  ImII  dircctl;.  and  tbuaetirr  »r  tW  UB 

inreneljr. 

But  the  dnrge  by  the  prablcnt  being  tit  prodacc  tht 
grca1«M  effect  possible  in  the  dotrutiioa  of  lb«  tcmH  :  S  b 
the  above  formula  ma»t  alwaj^  be  put  equal  to  the  )p*ca 
ibicknewarthecide;  since  it  u  veil  ascertainrtt,  that,  for 
a  •hot  i«  prodoce  the  mosl  daa»^  to  aay  iphnimog  ol»- 
j«<:t,  •Dch  as  oak:  it  mutt  lose  all  its  motion  jiMt  tt  it 
eeawi  to  be  r«isted  by  the  object,  ^hich  happent  when  th« 
ball  ha»  forced  its  first  hemisf^tere  out  of  the  fartlier  rartt« 
of  iu  And  the  quantity  of  motion  dettroj-ed  during  th* 
pmrtnttiDn  of  IV  firtt  hemisphere  of  ihe  ball  iolo,  and  th« 
exit  of  the  wme  out  of  ih*  object  ii  precisely  equal  to  «(h« 
■onld  be  destroyed  Aartag  the  penetration  of  the  ball 
through  one  of  lb  radii,  if  the  quantity  of  resisting  snriiM 
wai  equal  to  hair  its  cDlire  inperficies.  f  Ienc«  the  cbaift 
ia  qgatioD  wltl  be 

B  being  die  tfatckaMa  of  the  side  of  the  ihip ;  w  the  weight 
of  the  ball ;  and  D  it*  diameter. 


Example. 

An  enemy's  ship  is  in  sight :  required  the  charge  for  ttte 
42  pounder  guns  to  destroy  her  as  quickly  and  completely 
as  possible,  when  the  ships  have  approached  near  to  each 
other.  The  side  of  the  enemy's  vessel,  a  74,  being  J|  foot 
thick  of  oak  timber. 

The  diameter  of  a  42  pounder  of  cast  iron  being  =  '557 
feet  i  we  get 

•045  X    ^   =    -049   X      *  .^   *"    =  5-93906  lbs. 

ar,  5  Ibii,  15  oz).  for  tlje  weight  of  the  charge  sought. 


ftntat 
feana 


El  OP  O^BATRn    EFFICACT  POB  AKTILLSaT  AT  IXA. 


itatning  the  >-nnaus  cWgn  for  tbf  li,  18,  M,  3S,  36,  Tiblei  ef 
•ncl  42  (Muuder  gons,  for  producing  the  greaten  dfect  lu  ^j^^^, 
itl  c»ie»  of  close  aclioii :  the  lubtitKiice  or  ubjoct  being  urf  unt  lit 
o«k  maWrials  from  the  ihicknes*  of  I  footto  thnt  of  6  fe*t  n^";^ 
regularly  asccndiug  by  1  in  ibe  incbct,  shipl  ildc. 


^ 


Nxture  ot 
O'dnnace. 

Tb  ckufw  uf  Ibe  liik  of  Ibe  vcimI              ] 

1  ft. 

in.  tii>. 

1ft.  211).      1  ft.  3iD. 

lU. 
l-439'!43 

lb.. 
I-559I78 

Il>».              Ibn. 
1679II6     1-799052 

18 

1-92M371 

2-099285 

2-249999 

2-410714 

34 

■J-330ti50 

2-531371 

2726091 

2-920813 

3i 

3-830470 

3-0W343 

3-302216 

3-538088 

36 

3<K)IG30 

3-3l676<i 

3-571901      3-897038  I 

4i 

3-393190 

3-ti75y49 

3-959710     4-341475  1 

1 6  inches 

17  ittche* 

18  inches 

19  inches 

13 

Ib^. 
1-918987 

2-038936 

lb.. 
2-16B869 

Ibi. 
2-278800 

18 

2-571428  1  2-732142 

2-892856 

3-053571 

34 

3-1155331  3-3103B4 

3-504975 

3-699696 

32 

3-773960  1  4-009833 

4-345705 

4-481578 

36 

4-082173  I  4-3373t0 

4-593443 

4-847581 

4i 

4-324240  1  4'»0t)9O5 

5-089770 

5-373635 

30  inches 

31  inche* 

92inche. 

33iDchet 

H 

lb.. 
2  398737 

2-518674 

lbs. 
a-63e6i3 

lb..    ' 
8-758547 

l6 

3-214283 

3-374999 

3-535714  1  3696428  ■] 

34 

3-894417 

4089137 

4-28;J939 

4-478580 

39 

4-717330 

4-95332.1 

5' 199 195 

5-425068 

36 

5-102717 

5-357853 

3-61 2989 

5-868 1 24 

4fi 

6-656300 

5-938065  1  6-»20B30 

6-670264 

CKAtae*  OK  OBEATEIT  EFFICACY  FOR  AKTILLEBT  i«-MM> 


nfoTiin. 

Thicki.*!«  uf  ihe  jide  of  Ihr  t«^l.                 | 

■i4  itichts 

44  inf^eK 

i'6  inche-. 

S7  in-h^ 

eoooder 

13 

2' 878-1 B4 

Iba. 

a-9C(fl4ao 

lbs. 
3-lie35ti 

3-338  i?; 

18 

3-857142       4-017B36 

4  158570        d  339284 

24 

j-OTSrilO       4-86S03I 

5.062741       S-M7463 

3,> 

5-66or.40       S-9368i:i 

6-1376>i5       6'3fie5.S! 

lie 

fi-l^a'JfiO       fl-!37!«.1f)fi 

6-6335!'I       6-B««f.<.« 

4-2       1    678W1>0|    7*6ai^5  [    7-35ieili)|    7-i>34055 

ijfi.Sin.       9Ft.7 


3  47bHi4       a-iO-ilPO       S'JtsOjfi 
~i  84  i'l  (Ts"^S-{i*nS  J  K 


SiufiaOa  )    -63-11^6  I    ^i.'ifijl? 


fc-_B4ft305  I    7-o?6i7f' I    T-ai^gjl 


?^3;;^!^4»  1     7-fiS4Q?ti  I     7-*!'>!)Jfe 


Jit.  8  in.      aft.  gin. 

'jTMiii,. 

1«    1 

24 

:i-fl.37(i7-!         .T-[)S7flllH   1 

4-il77Ri4 

4-i'l778n 

6  !3r.>(H       (;-4j.57^*" 

_5-iSSlin_ 

6iNfi3.ia 

3f 

-■.^47.".i4       7-:«:i7'i7 

8'IIJilliTO 

t"i5,1.543 

3ti 

'  4i      I 

8'l6434Jl         H-4194'*4 
9-(1484iO  i    0331245 

8  t)7Jfl-'il 

«-fi.'!l7a(i 

O'dldOlO 

.o-Hiifi77o 

3  ft.  (li...  1    3  ft.    1  in.  1    an.   3  in.  I    3  ft.    3  m.l 

H 

■lb--. 
4-317710 

tb-        1         lb..          "-1b-=. 
4-4376,W  1     4'5573?f       4'(i775^4 

in 

5-R07'*5J 

5S«77(i6  :     f»lJ84HO       OSRfllSl 

•J4            7<i'!)U5-2 

7-^O.lG7J  1    7-:JP!)3.q4  1    7'.'">fl4"l ).? 

32          e-4yi4i6 

S-7-27-2!l!i  1     S'tl6:n^'2  1     9'lf}f)03S 

3« 

42 

,l)-IS48!V2 
io-179540 

<1-441»138       fl'6(ifi!<i4  I    9-!>5030n 
10-463305      H)7450TO  |  11-037^3,^ 

ic:^ 


lilt,    j    Jk,  5in.    I    aft,  iji...    I    3it.  Tin. 


■1  79746»  I    4-9173t|lj|    g'Q3g339 

>7888;i6  I     7-9f  3537  |   >V7^ 


5'lg7i6f 


i-3rotkioi  ifjiij3365|  n-"e7C"i"3Q']  ij-iy^^gs" 


linT]  3(^. 


5-$H70ia 


5-3t|7>4a|    S-aiTOTtj 


r-i53^7a,[  T'-tmaj 


h-7t>J44i| 


iT'tiatiol^ 


J] '2         (   10'378400 


H>-61J'373  I  lQ-a3tf.ljg 


||-481tlG|    ll-7Jt>g5i 


1^-724425  t  13-^071110 


4rt.   Oiii,   {   4(L    till.       4rt.  i\a,' 

4ft.  aiiii 

;, 

13 

-     lbs.                     lbs.                    l,b=. 

5-75t)S4B      .'■.■S7liMa4       3-a9liaM 

frIHJ7Si 

18 

7735S)20       7-8y6334       »'0o70'iti 

8-jl7?ti£ 

J 

24 

g-346(J()4   .   V'^4l3j.5      9  73.fi04t* 

I3'0U!^ 
l.44;*|0Ai 

3* 
36 

ll-3-2IB9!i     11-5577(^5     Il-7a3lii8 
12-^46524     IS'SOieai     W-756yij6 

1 

42 

>-3-57-i7-iu\  13»&548a     14^342^0 

1 

)l'i34rt6     1      m-3J03llg    I     10-gl4^30.'  ' 


l^-;M»5J>*4    t    ttmtii>7    ['  IJ-737130.'  ' 

~ia'ttt7»68  [  ■i3-5"afe»*  I    ia-7/7«4u'^"  i 


147O37B0    I     14-98C34a   I    tflia693iu:- 


tmtmm  vrmnnwnt  smcACT  ta%  aktii.i.c«t  at  t«A. 


-Nuun'of 

TlJc^^o/ib<«l.^{lI..T<»eL         '1 

4  11.    7  1". 

4  ft.    8  in.     1     4  It.    9iu. 

■  Pounder. 
11 

es&daoo 

lU.          1           Ih,. 
6'7I6436    1      t)-83fc371 

18 

8>66d6l9 

9-02l33i    1      9-ISi046 

34 

1070t*-5i 

t0ifO437i    1     Ilt^ugs 

K-9730U3 

13':Otts70    1     13-44474!/ 

S« 

U-032476 

U-ie7til?    1     MStilif 

4a 

16-*5i;o?0 

ls-834940   t    itin;6os 

1   itL  10  in. 

4  ft.  1 1  io. 

5  ft.    Oin. 

IS 

lt». 
6-956308 
9-3«766 

lbs. 
7-076.;44 
9-50347-t 

lb*. 

7-i9Cieo 

9-6641 9tt 

«4 

II>293814 

ll-4Sa53S 

iiifi^m 

3i 

I0*6606i9 

la-gi^iigs 

N-i5--3t'8 
13  308156 

96 

14-797894 

I5  053"i0 

43 

ie-400370 

1 6-683 139 

16-901,900 

In  this  taT)le  ihp  Qrat  colamn  contiius  the  nature  of  ihe 
ordiunce,  Biid  ihe  niinibcrg  in  ihe  other  coluniDt  are  their 
reipectire  charge*  of  gunpowder  in  pqguHs,  when  the  thick- 
OCM  of  the  object  to  be  dettroyed  is  us  spt^tied  at  the  lop 
of  the  column*.  If  the  thickneas  be  given  in  inr hes  and 
fWta  of  inche*  take  luch  part*  of  the  diffierenre  between 
Ibe  ehai^  for  the  given  nnmber  uf  incbt«  ai>d  the  next 
greater,  and  add  them  to  the  charge  first  found  for  the  given 
nsinbcr  of  iocbea  for  the  charge  reqaired. 

The  ratne  of  the  decimal  part  of  each  will  be  hud  by 
■■Itiplying  it  hy  16,  the  number  of  oudcc*  in  a  pound, 
wd  poiutiog  off  in  the  product  from  the  right  band  toward* 
dw  Icfk  a«  munj  plar«*  for  decima)a  as  are  contained  in 
the  giiven  decimal)  and  rvtaining  the  nnmber  on  the  left  of 
the  point  fortheouncetiincreaaiog  it  by  |,  4,  },  or  1,  when 
the  firat  figure  of  the  decimal  ii  3,  Si  7i  or  8,  reapectivel;. 
Tbia  hint  i*  merely  given  for  those  practitioner*  into  whoae 
haiul*  Ihii  tBb(e  ma;  fall,  jwbo  are  not  very  conversant  )n 


arithmetic. 


ScB»|.ivia. 


cmMWU  o*  AKutm  KvncACT  ras  unuuv  at  nu 


'<1 


Thit  pmblem  u  net  odI;  of  the  utmoat  impoTtance,  and  The  pnM^ 
pnriically  uecful  in  naval  maft^einenti,  but  in  several  iu-  >pp<i"bleio 
•■  ,         -       .,  .  ,      ,  ailiwrj  Mw.ll 

•tjiiiCe<*l*OM    mtlilif  9pcr«liun*:    u  the  bur»ting  open  asn^.ijup';!*- 
guei  of  b«ML'gcd  ciuta  with  ptgmptiludt;  anJ  effect,  and  "^^ 
breaking  up  aU  fbrtibcaiioii*  coLapoaeii  of  wooden  materisbt 
••(tefiailj  thneot'  m  itpliuirnii^  nuture,  to  vpIiilIi  the  fore- 
goinii  charge,  apply  mott  t-orrettly.      In  the  tme  ol'  a  naval  Advinttgr  of 
mctioui  wh«re  Uie  object  to  be  peueUated  is  of  oak  lub-'P'")^.' 
■Unce,  tlic  ball,  by  haring  a  amall  uiutiOQ  wlit:[i  it  ()uit>  lh«  ^ght. 
■hip'a  side,  tear*  aod  »phuler«  it  ciCMilvely,  brraking  away 
lu^  pieces  before  it,  which  are  not  lo  euaily  lupplied  iii 
the  reparalioD,  whereas,  ou  the  pther  band,  if  ilie  ahot  had 
■n/coDMderable  velociiy  when  it  qiiilted  the  side,  the«flW:t  ,ndr(>itJTia- 
it  produced  woold  be  merely  a  hole,  which  would  be  stop-  "gegf  itw^ 
ped  iuttantiy  by  the  niechanic  employed  lor  that  purpose; 
sod  indeed  in  u  i;reiit  measure  by  the  Kpriu^iaes*  of  the 
trood  iticif;    for   1   have  aeen  in  his  Maji-aiy's  doct-yaid 
•t  Woolwich,  capiured    men  of  war    hamig  a  number  of 
■hat  holM  in    them   alm^>bt  wliolly  closed    by  the  wood't 
own  efForta;   arnJ  that  requtrnl  nothing  more  than  a  small 
wooden    peg  or  a   pi«ii'  of  cork  to  slop  them   up    per- 
fectly.    All  the  mischief  thereiure  the  bulla  can  do  under 
tvch  cjrcuro  Stan  ceil  of  extreme   celerity   i',   merely  killing 
those  men  who  may  chance  to  stand  in  the  way  of  their 
motion. 

If  any  object  to  be  d>^trnyed  be  so  tliick,  lliat  it  cannot  Cu«  of 
k:b«  completely  pierced  by  any  common  engine;  or  if  it  be^^'^^"^ 
r  a  veiy  brittle  nature,   such  as  stone  or  bri^k ;  then  that  .inne  oi  b<i^ 

IS  to  be  uted,  which  will  give  the  greatest  velotily  to  »»''•• 
e  shot,  to  produce  the  greatest  effect.  Hut  in  many  cates 
if  bomburdroeiit  this  charge  i«  by  no  meant  to  be  preferred ; 
r  though  the  effect  produced  each  individual  time  ,be 
r  ■reater,  yet  in  any  considerable  time  the  whole  effect  would 
a  than  that  from  a  smaller  charge  oftener  fired,  on 
7  accoant  of  the  extreme  heat  it  would  give  to  the  engine 
■fler  a  few  discharges;  and  in  conieijuence  of  which  greater 
time  woald  be  required  for  cooling  the  gun,  and  pre^iaring 
itfsrfartlHTMtTicr. 

P.XtKPLE 


^ 


QQ  ttUMMU  .as  ■KKMMVBMMABV^fO^^p 


MuiX'>  aiibttaocr  of  lUmiu  iMii^Jilai  I  fautl  tkick.u     v.  -  r>,    .,-       , 

Hctv  ihe  object'  to  bC  peti<^tyateii-'hefi>jj'(*iipYbp 'ti^tttt 

lvtier»iii'thegeiieni1riii'nli.li)fol  ffiii'thlir^t  ■■*  *''        "  "• 

'  '"•    S^..'u>     ■'  ■  '■  ^  '^■'-    ■■     -  "* 

'■  '  ■  "     ■   ■  '20j  x'Tgco^"'        ■  "    ■■  ■*     **'''5 

(^iiisl  l>e  made  to  exjirejs'tbc  'siit'r.il  mJiuVers'or  soiht'fi- 

pcn'nieiit  hiudeiiitlieVfficfrnnoii  of  tfii='-Biihst»nrf.   ''R^i? 

h'  *   'oean    pf '  many  very  iiccmate  experioieiils  iaaJe"br 

pr.  HuttOQ    aCWo()lvr*;"h,*m  tfie   vents  'iVsJ,    1784,  'm3 

1?^'  '"'  Couiirl,  that  a  s;a^  iroq'  &at1  nT  tn<i  itirVies  diamrlef 

^^  impinging  perpend iculafl^^  on  ttie  -fHfe  of  a  li'^ck  of  elm- 

«*^,  ?P(k1i  i^ilh  a  velocity  of  ISOfi  Fett  (ier  sccftiiif,  pfnet'atefl 

13   \iitli?s   (Jeep   into  its  cii'lViViiiice';   hp'nce   we    shall   have 

^'=;^ir^.  p  =  ISOO,  shJ  /l;  ^jff(.;alsoby  tile  qnc!.lW(i 

S  =  1  n.    D  =  •46,  Hiid  w  fi"  34lt>V.  ■  ThSrefore    "  * 

"S(Jt.^ip       _     rx  i  X  TSrto*^yg4    _     *j  x'g  ' 

s  [i/x  ifioo' ^  2  X  -lo'Sc  ?;  Jf  M>*o*'  ~'io4  X  ^rt 

=  ri'30H3l  lbs,   (>r  J  l!)s.  BJ  oz.^^.  furlUe  wei-ht  of  the  charge 
rcqiiireil  in  tliis  ease.     ■ 

Un^iijii^  ilie  ex|)eriuieiit  or  Dr.  tlutton  as  a  ittandai^ 
fu-  :>il  '.ases  uhiirv  llie  objfcl  to  be  pt-netrated  is  of  dm,  ire 
:;i,;n  ^^a  by  rctl-irtion  "'  "' 

riyTlTm:?  =-o67ox^. 

.;iif   ctiarse  for  uny   piece  of  artillery  llie   cliameter  of  (hp 
'  !:(.ot.>rwi.ii-h  isU,  ami  vKti-hl  w;  S  btinj;  th?  thickness  of 

tiu'  objrrt  as  b(iore. 

IE.-.!,-  ir.sv  be       ''  '*  ""'  iiiiwoilbyof  remark,  that  the  )(4t«  of  9.  be^kge^ 

\nrA  i'^  -iic      f.hur,   or  aiiy  like  tbiiif;s,   niii;hi.be  rjfectuaUj  brwVtu  open 

'''''"' '''  *        by  the  5;nii  itself  rhat|(ecl  only  niih  ponderi  by  placvpf;  It 

rli-i  Ip  the  uar.'fc  nilb  its  muzzle  from  theiu;   tite  uioiuim- 

tiFii  of  r.-cyil  b'iiig  gccieruUy  soflici^nt   \o  f^itc?   BUch  qJ»- 

■];rts  ti.!r.pli-I?ly. 

^.»  ,-..;»<  ;,.,  iroiii  tilt  I'i  rc  II  ip  stance,  that  noEi'sbsh  admiral  pr  com- 

clnicnVijii  ,-    iiju'i'l'''  '-"'*■''  eomtnein:es  fiiiiig  (ill  his  ships  are  eljout  to  b^ 
'    '    '       "  gtapt'led 


poppled  with  AmBvhhmeji^mif^ uDtil^tk^f lMiw#«|i|A^ttrtifl^( 
thMD  09 Desrly  «i  toa&ct  in  iMi^niilb!e'd«gr«#^tl»e  MiH4i^ 
of  ibe-slMt ;'  the  above  paper  haiy'it  iir  prfrsalllctfi'  lis  eMiri4i 
claim  to  otiluy  .a9.aiiy*%h«l-  hflft  eter  yet  biM  MfefM'  t^h^ 
navy  ip  the  science  of  guojiery;  and  even  if  lh^v^el9b^aM>t 
so  cloflery  id  actioiiy  But  are  figtiti'ii^  at  the  distance  of  aboot 
80  or. 40  feet  froin  fOacH  #ther,  no  danger  yonid 'na8i»lt*frsyii 
the  above  charges,  provided  that  the  shot  impinged  perpon^ 
dicularly  on  ihe  side  of  vibe  vessel;  on  uccount  of  the  bplit-* 
ting  of  the  timber  in  stfme  d^glN^e,  which  wonld  inuke 
^ntpl4Pcb'nxpefita'Son>foir  tliedidfect  af^heloeitjroetasibbeohby 
ihe  reststaore  of  iriiejnedhiau '...:-  ./.'    !•*    p*    \  i  •  ' 

It  ia.*iai4iosiiible  to.de^iKH:  t<chHi^a,:<that«ball'pix>di]cfe  Pl«bntfii^^ 
with  oertajoly'the  e^dt  above  sHtta^i  whau'.4"^  ^^  <^y 
considerable  distance  fron  the  ship.  The  uncertainty  of 
the  impact  being  perp^diculaf  ifiom  the  unsteadiness  of 
the  vessels  remlers  the  thing  st^Onct  nugntory,  without  any 
consideration  of  the  real  fTC^is^unce^pf  the^caecUii^t^  tl^ 
ball,  and  the  deflection  of  the  latter  from  a  right  lined  di« 
rection.  If  the  obliquity  erf.  the  jinpact  be  given,  or  caii 
be  determined,  then,  thp  mpt^im^bfiiig  otherwise  rightly 
6olve(],  a  charge  can  be  fonnp,  which  shall  answer  .the  same 
purpose  ai  those  above  givenl  .butJit  this  he  unpossibje 
^whhrh  iV  m'&st'  decldedl>  is), "  then  wilf  thcf' problem .  be  u 
DeSt  but  speculative  upon  certain  iiypb theses.  ^ 

I  shall  however  give  an  investigation  of  the  problem  on 
the  principles  pP  resistance  generally  alloweri,  and  then  con*  ' 

elude  the  subject  by  a  f<tw  absOlvatious, 


-    » ,  -      '       '       -'         r»  .  >i 


Pa09L1}M   II. 


To  determine  ihe  same  as  in  the  fast  Pr6hlem%  when  the  Engine  To  find  the  * 
is   at   any  considerable  Distance  from   the  Object,  ^'w' jjj^lf^^^ 

tkef  lieiiitemce  of  the  Air  taken  into  theaecount^  execution  «t  % 

dtiuoce. 
Mere,  as  in  the  former  proposition,  the  Velocity  V   =: 

I  *— '— J   is  to  be  esteemed  the  velocity  of  impact.    Now  on 

the  principle  of  resistance  just  adverted  to,  which  considers 
the  iluid  as  infinitely  compressecf,  and  the  particles  thereof 

perfectly 


M  CBAisii  or  •BBATBir  uncACT  rom  a>tii.i.kkt  *t  iu> 

^•rfccllr  MoelMiic  and  aSbnliag  no  n«*uncc  t«  ibe  haij 
but  wImI  uiM*  fntn  ibnr  iacrtm.  If  a  dcootn  itw  Ant  or 
tnitMl  vcloeit}  ;  jr  tbe  difUoce  af  ihr  ((iin  Trom  the  object; 
c  =  S*71SU  Ibe  uonbcr  the  hypcrbolx:  l«g.  of  which  » 


ipectn*  ifiedAc  gn*uie»  of  th«  ball  and  aiediniA,  mt  lU 
bm 

ix 
€  =  Ve 
(Sec  Dr.  UuttoD*B  d^»Qt  Exercise*  an  Forcn,  Ptob.  31* 
•nil  mt»t  works  od  fluxion*  and  mechsDici],    Hmcc  by  ibt 
law  of  vanatioa  of  the  charge*,  and  proper  ivbktilotMn, 
the  true  cxprmion  for  the  charge  m  i^untioo  will  be 
J_n  r__ 


2D*  Itiw* 
hi  B  perpendicular  )mi>act,  and 

Sdv*we  4ND 


a  D./ 1600' 

for  an  oblique  one  ;  /  beiog  the  sine  of  the  angle  of  iad* 
dence ;  the  ipace  to  be  deKiihed  in  thiv  caae  being  the 
hypoihentiie  of  a  right  angled  triangle;  when  the  efiMt  ia 
the  Hme. 

EXAHFLB. 

ChirfchKi  RcFianiiiig  the  first  of  the  foregoing  examplet;  what  id  nit 
100''°  rf  d'  *'  ^  ^^^  chargfc  of  gunpowder  to  cause  the  tiiot  to  produce 
tince.  '')^  ^ame  t^tfcct  in  the  vessel  when  fired  at  the  diMncc  of 

300  feet  from  it? 
Subetituting  for  the  several  letters  in  the  general  exprea* 

eiou  for  the  charge 


iUs    1600* 
r  proper  numerical  values,  namely 


OM  TBX  MOTION    OF  KOCKSTl. 


eget 


¥ 


S«fB*iPC  AND     _ 

■iD>  ItiOO*  ~ 

9'530695lba.   or  glbn.    8|ois.  nearly  for 

the    weii^ht    of  charge   soujjht;    being 

3lbs.  9|ozs.  more  ID  thia  cage  tbaa  when 

the  veueli  are  in  cloie  actioD. 


oolf  it  the  destractioQ  of  tbe  vesael  mora  cer- 
taia  when  the  firing  commeQces  just  as  the  ships  touch  each 
other  but  a  great  saving  of  powder  takes  pUce  beside, 
insomuch,  that  not  more  than  two  thirds  of  tlic  quantitf 
ii  expended,  that  would  be  retjuired  at  the  distance  of  300 
feet. 

From  this  cirtrumstance  then,  and  tbe  impowibilitj  «f 
■elving  the  problem  rightly  from  the  varioat causes  already 
•numerated,  the  effects  of  which  are  not  reducible  to  snjr 
legular  laws;  we  conclude,  that  the  foregoing  table  of 
charges  for  close  fighting  i*  the  only  onet  that  can  be  of 
the  smallest  service  in  practice,  and  that  all  attempts  at 
ethers  must  be  rendered  completely  fatile  from  the  nature 

d  conitilution  of  thiugi. 


II. 

CtmeiitM  of  a*  Emur  in  ajbrmtr  Paptr  on  tht  Motion  of 
Sotkeu.  Bjf  W.  Moore,  Etq.  In  a  Litter  from  tkt 
AMthar. 

To  Mr.  NICHOLSON. 
SIR, 

J,  TAKB  the  earliest  opportunity  of  correcting  tbe  errour 

M  obligingly  mentioned  by  Zeno  in  the  last  number  of  your 

Journal :  into  which   I  inadTerteotly  felt  in  my  paper  coo-  On  ihe  n^ 

eeming  Rockets  for  July  la»t.  (bnofioOrti. 

Conceive  Q  R  and  K  n  (PI.  B,  Gg.  1,]  erased  from  the 
diagram,  and  QW  drawn  perp.  to  Tit  produced  in  the 
planeTQW;  «lso.  draw  WR  p.rp.  to  TP  and  join  PW 
which  will  be  perp.  lo  F  W.  The.,  calling  TP  uniiy,  TQ 
■rill  be  =  /  (the  iiati>t»ul<Htitutlon  fnr  the  several  aogUt 
rcmuniog  aa  belmt);  also  sine  /  TQ  U'  being   expressed 


-  by  Trig. 


^V'  =  - 


ePW  =  iTP'— TW*i' 


caie  is  equal  to  tlit  lir.c  of  the  anul^  P  T  W  ■«>  PWlL 
Now  hecmweof 'he  utiliqin!  action  ftftfwfloi.i  ai^ainst  tiic 
fyliuder.  (wojiJering  ihr  flni'l  in  nioli'>ii,.^nd  the  •oltiJ  It 
rrst)  its  fVirraQHtthUiuvOMiU  "ill  t>e  <Ji  mini  shed  in  the  n- 
t'lo  of  raJiMs  lo  ibr  cube  of  tlie  itiiie  o(  the  diifjle  of  incitlnirfk 
ptmtlUf*.    TWetcftfre  cootiOeriHS*  T  P  ihc  r*pT*wiil«iiTe 

_^  the  force  of  »  particle  tu  mnjiiii=he<J    ^=    — "T^lj 

WKlW-rtey  t«  rtSVe  ih^  cTlmdef  in  the  dii*«i<m    PI 

villUPRana     =     -^     .     si...      Z   PWR.= 

*flto  IfuxWa  o^tlje  ri)ro!  oFrlic  Quid  ou  FT  will  be 
the  fluent  of  wUioliis 


ir  h  r,] .  ir  —  \f- 


when  «  =:  r 


■I  g  .  l>  ,  •  40  , 

.     t/2_±a£Lli-^'_rL^^    +  ftc).     T!.i=  tliereforc  is  the 

,  «fr.-ctive  fur<;I-  of  .h.-   fii.i.l  on  ll.e  qnWri.titnl  arch   F  TH. 
^t^n•v  ihi'lovLeuii  ilit  wlioli- -emicjViiitlric  sud'sitem  D«rBJ 

iitf       ^  i.  ■'■        ,      40 

-i^'-i-:^_:J'__z:_LI!    -J.  sx.)    whicli  is  alse  (he  re- 

'  distBiite  lo  Un:  ry!ii:<ler  i'Ilch  ihio  lawc-,  \i\  the  fluid  at  rest, 
*  <•  far  B«  >'dmet^  io  that  surface.  Q.  £.  ^ 


"  ■'■  '■'.-:;;'  :',::;..:iit : " 

yV  rt^tr  aMlirriy  is  retiectcd,  or  rfefrBCted,  il  reUirii  Rafteciriid 
jn  geneial  its  physicalfiroilerties ;  and  it  it  be  subject^  la  lefnciB)  t^ 
nfw  friala,  it  cnu^fwrta  itself  ia  tW  sanie  imtoner,  as  if  it  f^  ^  di»bi' 
iuued  directly  .Frooi  tbe  liiniDoiit  bod;.     The  prisgl,  while 
it  ^iaperpc^  .thv  colournl  rays,  bnly  phaiigt^  tbeir  respKlive 
(iirection^  .vil^nt  illti;rin^  their  i^stijrp.     Therb  are  cit?  UutftMaltifk 
jCumfttaeCij^  l)6iievqr,  ip  phich  th^  ir^uencf  o^  cer^n  .bodiei 
I'mpresses  on  the  rays  they  refiect,  or  refract,  char«cte,r*  kna 
proper  I  i,M^i>Jii^t>  jhey  «:ar^  with  th^rri,,  ^nd  by  which  iUfey 
*Te.es»eatia1l_y^tatiD^uMhed  from  direct^iglit^     . 

•  „Thepraper]^.,of  Wj^i  I  aqi  about  to  describe  is  A  rnddlG'  xJo^lbU'  r^.' 
cation  of  tW^Lind.  ,It  had  ali^'y  beeii  perceiVed  in  ft(r»«(d6.\  .J 
particuUr  circumstance  oF  tde  doubiip^  of  images  ethibited 
V7  G9i<^ar«(>|i»ap^^:  bUt,  the  p^eui>ni«DOn  rvfulting;  froin  it 
navvnE^^>^Q.  ascri^  .to  the  prwerties  of  this  crystal,  nd 
pn^  ■U^«cte<r,  thjU  it  migW  be  product,  not  oi)l|  by  all 
.Vodie;  that  aflprd  a  double  refraction,  but  by  all  other  dia^ 
'phaaous  subslances,  whether  solid  or  liquid,  and  bvcn  bf 
Apake  bodies.    ... 

I^a  r<ty  of  iK^bt  j^e  received  perpendicularly  on  .the  A<^e  Arsyof  iigiii 
.Qf.a  rhomboid  of,  calcareous  apar,  this  ray  is  divided  into  j™'™' ""    ■ 
,two  pencilB,,oi)4pontip.ued  iti  the  direction  of  the  incidental  ii  diTidcd  inuf 
rays  theothef  i^aliing  with  it  an  angle  of  a  few  degrees.  The  ivo. 
plane  tSatpasDvs'thruiigh  ihe^c  two  rays  has  several  peculiar  Plane  of  the 
properties,  and  is  called  tiie  pliine  of  the  principal   section,  principal  i«c| 
if  is  alwuys  parallel   to  the  axis  of  the   integrant  .p»'ftlcle»^jJJJ|Sj5j^. 
of  (he  crystal,  nnflperpeiidJculai  to  the  natural  and  artificial  '"■     ■*•■  '  ■ 
Vefructive  surWeJ     'ttheii  tlie  incident  my  is  inclined  W'n,en.i>4" 
Ihe  lefrartive  surface,  it  is  equally  drvided  into  lwt>  p^utila;  fraetedmii- 
"&ie   refracted  ncc'ordlua  to  the  o.ainary  law,   »ah  the  otUrr  J)""" "*  "*' 
according  to  au  .extraordinary  laV,  which  aepCi^doii  ^6, 
Angles  that  the  incident  my  forms' w'itli  the  refractive  sur-    ■_    . 
Ipfa'ce  and  the  principal  Section.    wi)«ti  t'Fieiliceof  etne^iibfe     ;■•  'V* 
if  parallel  to  tbm  of  incidence,,  ^]t^ft^\NUfji^^(^V*^  ■  .i.inia: 

«.  ut  T-"'«r*,tt%i  k<^:¥kmiSMf/^.M*"^*'''" 


«ig ,  im*  rsopeKTT  ok  kKFiKcn*  uvnr* 

ptrallrl  to  the  incidpnt  T%y,  benuie  earh  m 

same  krix)  of  refmction  it  the  t*>a  «ppMilp  &c«*. 

Theiwonri        '^  "O*  **  rec^vr  on  ■  »ccoi><4  rhoiiboid.  lb*   pfiaoiMl 

receWad  on       wctioQ  of  which  U  parallel  to  thai  of  thf  first,  th*  («o  ■•« 

hTittnoid..    il*"'  hB»e  already  p»B»f(l  through  itii«.  ihec 

*idrt,wh»n      bedi>id«d  into  ttTo  pencil',   as   T«jr*  of  dirwt  I't^hl  woiiMi 

tMr^ndjit  .j-jj^  p^j,^^,  f^^  ij^p  ofdin«ry  rsfrsrtion  of  the  fir^  cty»l«l 

panib).  will  be  refracted  by  ihe  second  according  to  ihc  Urn  of  lh« 

ordinary  refrBttion,  as  if  ihii  cr jsul  had  tost  lh«  f<iculi]r  cf 

dooblintrimafTt^^i.     In  tike  manner  the  p«ocil   from  the 

trftnrdiuary  nfraction  of  the  firrt  Crystal   will  be  refmcud 

1^  tW  tKond  «ocordio]f  to  ibe  law  of  ibc  extraenfoarf 

refmctioo. 

BiiibyiliM.  If,  th«Sracry«tal  remaining  fixed,  ire  tarn  the  aecond 
kuthjtm-i-  j^^  ,),|j,  ij,^  f^p^  pf  incidence  sliat!  remain  parallel  with 
«rth«c/yuab  itself,  each  of  tHe  two  rajm  arising  from  the  refraction  of 
tiwTVeiU-  ti,,  first  cryXal  begins  to  divide  itself  into  two  pencil! ;  w 
'  th»t  one  poriicKi  of  the   ray  from  ihe  ordinary  refraction, 

for  example,  begins  to  be  refracted  estraordinarily,  which 
■a>l3«*biT«-     produces  fonr  images.     Finally,  after  «  quarter  of  b  r«*^ 
4imd  10  wo.   ]„(ipn_  t(,c  pencil  from  the  ordinary  refraction  of  the  fint 
crystal  is  entirely  refmcted   extmordinarily  by  the  second; 
and,  vice  versa,    ihe  pencil,    from  the  extraordinary   refrac- 
lion  of  the   first  crystal   is  wholly  refracted  according  to 
the  ordinary  law  by  the   second;  which   again  reduces  the 
number  of  images  to  Iwu.    This  phenomenon  is  independent 
of  the  angles  of  incidence,  tioce  during  the  maTCOMot  of 
the  second  cryatel  the  refractive  l*ce>  of  the  two  rbonboidl 
preserve  (he  same  inclination  toward  each  other. 
DlMtDction  Thus  the  charsicter  that  distiaguiahea  dir^  light  froa 

Sr'iS«t'll?'  H^*-  '•»*  ^'^  been   subjected  to  the  actio*  of  a  crfatal 
li|hi.  is,  that  the  ona  constantly  poasesse*  the  facolty  of  being  di- 

vided into  two  pencils,  whjie  in  (he  other  thta  fkcultj  d^ 
pends  on  the  angle  comprised   betweeo  the  plane  of  inci- 
dence and  that  of  the  principal  section. 
Light  afttcicd       This  faculty  of  altering  the  character  of  light,  and  of  !■• 
warfc/Vu        preasiog  on  it  a  new  property,  which  it  carries'with  it,  » 
•tsubla  rafract- not  peculiar   to  the  Iceland   spar:    I  haire  fonnd  it  io  aU 
'■•"*"*"'*' known  substance!  that  double  images;   and,   what  ia  re- 
markable id  this  pbenooienoo,  it  is  not  seoesaarjr  for  it! 
prodnctia*i 
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firaduction  to  employ  two  crystal*  of  the  same  kind.  Tlius 
thpBecOLid  crj'stnl,  for  exampte,  may  be  carbonate  of  leaii, 
or  sulphate  of  barjtes;  the  first  may  be  a  crjstal  of  a  sul- 
phur, nnd  the*t>conH  of  rock  crystal.  All  these  substSDCes 
comport  ihemtelves  with  one  another  in  the  «anie  niafret 
as  t>vo  rhombuidi  of  calciireous  cpnr.  Id  );eDer;kl  this  pro- 
liensity  ofli^ht  to  be  refracted  in  two  pencils,  or  in  one  only, 
drpeiidi  ^olelv  "n  the  re«nectivi»  |lo^ition8  of  the  axis  of  the 
intetfrunl  partirln  ofth*-  cryatiils  employed,  be  their  chemi- 
cal principles  «hnt  ih-v  mav,  anti  of  the  iiaturul  or  artificial 
fiicei.  on  which  the  refraction  is  (iroduced.  This  result 
proves,  that  the  modifiraMon  lit;ht  receives  from  these  dif- 
ferent aubstances  is  perfectly  identical. 

To  render  the  phenomena  I  have  described  more  aensi-  Method  of 
ble,  the  flame  of  11  taper  may  be  viewed  through  two  pri»ni»  'cndering  tin 
of  different  subatanceH,  possessing  the  property  of  double  nime'evUBui 
refrnction,  placed  on  earh  other.  Id  general  wc  shall  per- 
ceive four  imat^ea  of  the  flame  :  hut,  if  we  turn  one  of  the 
pmnns  slowly  round  the  visual  ray  as  an  axis,  the  four 
imxi^ea  will  he  reduced  to  two,  as  often  as  the  princi- 
fial  sections  of  the  contiguous  faces  become  parallel,  or 
cut  ench  other  at  right  angles.  The  two  images  that  dta- 
appear  Aa  not  lose  themselves  in  the  other  two  ;  we  perceive 
them  grndiially  become  extinct,  while  the  other  acquire 
increased  intensity.  When  the  two  principal  sections  are 
parallel,  one  of  the  imugea  is  formed  by  rays  refracted 
in  the  ordinary  tvnj  by  tlie  two  prisms,  and  the  other  by 
tays  refracted  extr»nrdinari!y.  When  the  two  principal 
tectimis  are  perpendicular,  one  of  the  images  ii  formed  by 
rays  refi-acted  ordinarily  by  Hie  first  crysial,  and  extraordi- 
narily by  the  second;  and  the  other  by  rays  refracietl 
cxiraordiuarily  by  the  first  crystal,  and  ordinarily  by  the 

Not  only  all  erysials,  that  donble  images,  are  capable  of  Lighi  tgecM 
gi»ing  light  this  faculty  of  being  refracted   in   two  pencils,  ^^^  f^'™^" 
or  in  one  only,  according  to  the  pusition  of  the  refractive  Tr.mspiueDi 
rryslal  ;  but  all  trans]virent  bodies,  whether  solid  or  liquid,  ''^'1'". 
and  even  opake  bortits  themselves,  can  ioipresa  ou  the  lumi- 


IIS  pnriictes  ihit>  singulur  disposition,  which  Seemed  tr  *-' 
t  of  the  effects  of  donble  iCfgi 
Voi.XXX.-OcT.  Itll. 
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Yien  a  pencil  of  light  traTerses  a  Iraiispurtnl  ■ubManot, 
L  liton  of  the  rays  it  rt^flectcc)  by  the  refractive  surface, 
another  portion  by  the  surface  of  emergence.  The  caoM 
m  partial  reflection,  which  has  hitherto  escaped  thc< 
rclMMOf  naliirul  pUi  losoiihers,  leeins,  in  several  circum- 
ef,  to  huvi;  HOiue  analogy  with  the  force*  that  produce 
oubli;  fefraction. 
ir  example,    lifjht  reflected  by  the  surface  of  watef 

u rtin  angle  of  ^2'  45'  with  the  perpendicular  hai  all  the 

icters  of  ooc  of  the  pencils   produced   bj-  the  double 

ction  d(  a  crystal    of  ealcareous  spsr,  the   principil 

or  perpendicular   to  the  plane, 

-.„.  r-  iioufc.  nt  ray  and  the  refiected  ray, 

,  we  I  -  ^f  reflection. 

,1  ceived  on  any  crystal,  that  hu , 

,..»,  '<  uoi        ^  ..^nges,  nod  the  principal   section 

jdrallti  lu  the  platii;  of  reflection,  it  will   not 

u.  to  two  pencils,  as  a  ray  of  direct  light  nould 

ooiu  i   but  it  will  be  refracted  entire  according  tp  the 

ry    lav,  as  if  the  crystal    had  lost   the    faculty  of 

I ^..o<;  ima^B.     If,  on  the  conlrary,  the  principal  section 

of  tlif  crjstiil  be  perpL'oiIiL-iilur  to  llii^  pl.iUL'  of  reflttlion, 
the  iffletltd  ray  will  be  refracted  entire  according  to  the 
extraordinary  luir.  In  tht  intermediate  positions  it  will  be 
dividud  into  two  pencils  ^(^cording  to  the  same  law,  and  in 
the  same  proportion, as  if  it  hud  ucquired  its  newciiaracter  by 
the  inRuenceof  ihe  double  refraction.  The  riiy  reflected 
by  the   surface   of  tlie  li()uid   therefore,  under  tliis  cjrcum- 


Blance,   has  all  the  churaclers  of  an  ordinary  ray  form.-d  by 

a  crystrtl,  the  principal  BCtlion  of  whith  is  perpendicular  to 

the  plan.'  of  retlecliuii. 

Thi<  [■hci 

>.          To  analyse   this    phciiomenon  completely,    1    placed  a 

1,,^. 

*•      crystal  so  that  its  principal   sicliou   hu-s   vertical;  atid  after 
ilavin;^  divided  a  luminous  ray  by  ine:ins   of  the  double  re- 

frnctiou.  1  received  the  two  pencils  proctoding  from  it  on  tha 

surface  of  water,  al  an  angle  of  51'  4o'.      The  ordinary  ray, 

it)  being  rerracted,   gave  up  to  tlie  partial  reflection  a   por- 

tion of  its  parlick-s,   as  a  pencil  of  direct  light  would   have 

done;    but  l!i.;  exli-a-irdinarj  ray  penetrated  the  liquid  en- 

tive,  and  none  of  its  pariiciles  escaped  refraction.     On  the 

contrary 
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contrary,  when  the  principal  section  of  the  crystal  wa»  per« 
pendicular  to  the  plane,  of  incidence»  the  extraordinary  ray 
produced  alone  a  partial  Feflection,  and  the  ordinary  ray 
was  refracted  entire. 

The  angle  under  which  light  experiences  this  modifica-  Diflerent  bo» 
tioo  in  bein^  reOecled  at  the  surface  of  different  transparent  j|J^J^^j.j"J* 
bodies  is  not  the  same  in  all.     ]n  general  it  is  "greatCKt  in  diffetvatao- 
those  that  refract  tight  most.     Above  and  below  this  angle  ^  ^*' 
a  part  of  the  ray  is  more  or  less  modiBedy  and  in  a  manner 
analogous  to  what  takes  place  between  two  crystals,  the 
principal  sections  of  which  cease  to  be  parallel  or  perpeodi* 
cular.  '  -  ^ 

If  we  would  simply  observe  this  phenomenon,  without  Simple  exhl- 
measuring  it  accurately,  we  have  only  to  place  before;  a  ^^"*'*  **^ '**• 
taper  the  transparent  body,  or  the  ressel  containing  the 
liquid   to  be  subjected  to  experiment.     We  must   thea  * 

observe  through  a  prism  of  flint  glass  the  image  of  the  flame 
reflected  at  the  sujrface  of  the  solid  or  the  liquid,  and  in 
general  two  images  will  be  seen :  but  on  turning  the  crystal 
round  the  visual  ray  as  an  axis,  one  of  the  images  will  be  seen 
to  grow  faint  in  proportion  as  the  other  increases  in  inten<* 
sity.  Beyond  a  certain  limit,  the  image  that  had  growa 
weak  begins  to  renew  its  intensity  at  the  expense  of  the 
second.  At  the  point  where  the  intensity  of  the  light  it 
nearly  a  minimum,  we  must  move  the  reflecting  body  nearer 
to  the  taper,  or  farther  from  it,  till  the  angle  of  incideuce  is  • 

such,  that  one  of  the  two  images  wholly  disappears*  This 
distance  being  found,  if  we  continue  to  turn  the  prism 
slowly,  we  shall  perceive,  that  one  of  the  two  images  be* 
comes  extinct  alternately  at  every  quarter  of  a  revolutiod. 

The  phenomenon  1  have  mentioned  in  the  rays  that  are  Thephe&oma- 
reflected  under  a  certain  angle  at  the  surface  of  a  transpa*  '^^^  ""kes 
rent  body  takes  place  likewise,  but  under  a  difl'erent  angle,  fefllectwl'^n^ 
with  the  pencils  reflected  interiorly  b}  the  surface  of  emerg-  ^«  interior  of 
ence;  and  the  sine  of  the  first  angle  is  to  the  sine  of  the 
second  a«  the  sine  of  incidence  to  the  sine  of  refraction* 
Thus*  if  we  suppose  the  face  of  incidence  and  the  face  of 
emergence  parallel  to  each  other :  and  the  ar  gle  of  incidence 
such,  that  the  ray  reflected  at  the  first  surface  presents  the 
pbenomenoD  I  have  described;    the  ray  reflected  at  the 

H  8  t^QOod 
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I        id. surface  nil)  be  modHied  in  the  same  maDiier,     If  tht 

Cut  my  be  sucb,  tliai  nil  its  partides  esL-ape  the  partial 

Teflectinii  and  {kiss  through  the  face  of  entrance,   they  ftill 

■  ,     Equally  escape   by  traversing  the  face  of  esit.      "This    Dtw 

,  ,  jjroperty  of  light  ulTorila  the  means  of  mensuring  with  pre- 

ciMon  the  quantity  ofntyi  absorbed  Mt  the  sarface  of  diaphft^ 

nous  bodies,  a  problem,  which  the  purtiul  reflection  reudered 

almost  iroposMble  to  be  solv>>d. 

Light  red Miml       When  a  body,  that  produces  n  double  fofraction,   refledl 

frail  [lie  .ur.    the  light  at  its  first  Aurl'ace,  it  comports  itself  like  a  com- 

iiouWtre-        monlransparentsubstance.  The  li^ht  rejected  under  a  cer* 

tVaciiiifc' Iwdj     tain    aitgte   of  incidence  ofqnirei  the    property  I  hsv«  d^ 

scribed;   and  thi:9  angle  is  indrpendant  of  the  petition  of 

the  principal  section,  which  influences  onty  the   double  re- 

fraclion,  or  the  reflections  that  take  pluce  ill  the  iutetior  of 

the  crystal. 

Fap  icn<H:(nl       I"  fact,  therftystbat  are  reflected  interiorly  at  the  second 

inienoily  «-   ggrface  eithiliit  |>eL'iiliar  phenomena,  which  depend  both  on 

pbEnomeni.      '^^  refractive   power,   and  the  properties  of  refiecled   light 

thai  I  have  already  described. 

When  a  pencil  of  light  has  been  divided  inlo  two  rays 
at  tht  lirst  surface  of  n  rhomboid  of  calcareous  spar,  these 
two  rays  issue  out  by  the  second  face  in  two  pencils  paralltl 
to  llie  incident  ray,  becaiise  each  of  them  tsperiences  at  that 
fuce  the  same  kind  of  refraction  as  al  the  fust  fwce.  It  ia 
not  the  same  with  reflected  light.  Thongh  the  ray  re- 
fracted ordinarily  at  thf  first  surface  is  refractej  ordinarily 
at  the  second,  it  is  nevertheless  reflected  at  this  surface  in 
two  pencils,  cue  ordiiiiiry,  the  other  extraordinary.  In  like 
manner  the  ray  refracted  extraordinarily  is  reflected  in  two 
'  Others;  flo  that  there  arc  four  refiecled  rays,  while  there  are 

but  two  emiTKenl.  These  four  rays,  in  returning  to  the 
first  face  of  the  crystal,  issue  out  iu  four  parallel  pencils, 
'  .,  ..  which  tiiuke  wiih  this  face  the  same  angle  as  the  incident 
ray,  but  in  a  contrary  direction,  and  are  parallel  to  the 
jilant  of  incidence.  To  connect  this  kind  of  reflection  wit|i 
that  of  double  refraction,  we  must  conceite  at  the  two 
pdints  of  cmerj^'encc  of  the  second  face  two  incident  rays, 
mUkinL;  with  this  face  the  siine  angle  as  the  emergent  rays, 
bflt  in  t!ie  opposite  direction.  These  two  rays,  by  their  re- 
~   "  fraction 
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iractioi)    through   the  prystal,    will   produce  toar    puncilti, 
which  will  follow  precisely  the  course  of  the  reflecttal 
Thui  the  Inn  of  tlie  dflnblt^  reFractioD  bein|;  known,  thut  of 
t))ti  doubk  rfOeftiuii  may  tusily  he  deduced  from  it. 

I  thnll  nuw  proceed  to  ihiit  kiDtl   of  pheiiomeuoii,  which  Qi 
ii  the  subject  of  this  [Liper;  and  which  reUteB,  not  to  the  1'" 
Itiw  sccordiiitr  lo  uliich  ihe  r^ys  are  directed,  but  to  the 
fjuantity  ami  |iro|)erlies  of  tbe  lit;ht  they  contuiii. 

Let  118  stippoee  the  j|[i>{li:  of  incideuce  to  be  constant, 
^nd,  the  cryMitl  placed  horizontally.  If  we  liiro  the  rhom- 
boid round  the  perpendicular,  bo  aa  to  upproximifle  itit  prin- 
pipal  geclioi)  to  (he  incident  raya,  we  Hbull  percEtve  u  gru* 
dual  diinjnglion  qf  intensity  in  the  ordinary  ruy  retji'ded 
extraordinarily,  and  of  the  extraordiiinry  ray  reflerted  ordi. 
narily.  lit  tine,  nhen  the  plane  of  the  principal  uecliori 
(Toinrides  with  the  ipcident  ray,  tlieae  two  reilecied  raya 
disappear  entirely,  and  no*hin>;  remaini  Lul  the  ordinary 
fay  reflected  ordiiiarilf,  and  the  cxiruordinsry  ruy  tefleoted 
extraordinarily.  The  lattiiT  however  hai  much  lets  inteiiaity 
than  the  former.  * 

if  now,  the  incident  ray  continuing  to  be  included   is 

I  ^te  principal  section,  we  increat^  or  diminish  the  ani^le  of 

HUcidence,  till  it  becomei  Sl»°  3U',  the  latter  reflected  ray 

Pp'ill  diiappear  altogether  ;    and   only, thai,  which   has    been 

tefracted  ordinarily,  ^nd  ruQecled  ordinarily,  will  remain. 

peyond  or  nithiu  thia  an){le,  the  extraordinary  ray  rejected 

rztrvordinarily  will  reappear  with  an  intensity  proportional 

L  to  the  reiEOteneas  frora  thia  an^le.     The  angle  of  incidence 

IhsTe  mentioned  ia  that,  under  which  a  ray  reflected  at  the 

nt  surface  would  have  acquired   the  property  of  bein^  dir 

O  two  pencils,   or  reinninin^  in  one,  as  takes  pluce 

I  the   Biirfiice   of  any  other   Ironaparent   body.     The  pre- 

ding  phenomenon  may  easily  be  connected  with  the  exper 

h  water  was  talfen  for  on  example:    lor  if  we 

«  fall  on  the  surface  of  the   rhomboid,   under  an  angle  of 

r  thereabout,   a  ray  disposed  lo  be  refracted   only 

B  one  extraordinary  pencil,  thiv  ray  will  produce  no  partial 

tflection  at  the  fki-st  surface;  which  seems  to  explain,  why 

s  none  at  the  second. 

I  f^owryei^  it  it  09!  the  same,  wbeq  the  plane  of  incidence 


WEW    rROPCKTT  OT   lEFI-ECTrD    LIGBT. 

1  n  BCiiciblc  angle  wiih  ihe  prinripnl  section.  If  the 
nt  mentisned  be  made  to  TbII  in  tLis  plant',  nnrfrr  an 
■Dgie  of  56*30',  or  near  il,  it  «i(]  comport  iiM^lf  at  the 
fir^t  kiirFace  an  in  the  preceding  imae,  il  will  trawre 
without  any  reflection :  btit  at  the  nemnd  surface  il  will  hr 
r«Recied  in  two  pencil-,  which  will  ntuin  their  manimBn 
of  intentitly,  when  the  plaae  of  inciUeiice  is  perpendicutu 
to  the  principal  section. 

It  IB  obvious,  that  the  ti^ht  reflected  at  the  accond  face 
does  not  comport  itself  here  us  in  ibf  piecedin^  rase, 
cause  in  the  first  expcriatent  the  incidtmt  ruy  refracted  and 
r«I)tKrled  ia  itill  in  the  same  pUne,  nhite  in  the  last  itia 
.rtpuUive  force,  that  iiroducei  ihe  eNtrasrditiary  refracIiOD, 
turn*  the  \i\^t  away  from  the  plane  of  iiicitlence,  bo  tbt 
ce«M;B  to  be  Mniiliirly  (.iicunistauced  with  renpect  to  lb« 
Forceit  that  act  on  it. 

ir  we  examine  the  light  that  proceeds  from  the  parbtl 
rfflection  of  opnke  bodies,  ni  blnck  inurble,  ebony,  Stc, 
■■  fthall  eqiially  find  an  ungle,  at  which  this  li^ht  enjoys  the 
propertieii  of  thai  which  has  traversed  h  crystal  of  Icela 
ftpar.  Polished  inetalt  apptrar  to  be  the  onlv  reflecting 
euhslanres,  ihul  do  not  aeem  iiipul-le  n(  piodiitin<;  (hii 
phtiiunu'iiim :  bui,  if  ihey  do  [iiil  impii"-<  this  peiuliar 
diBpositioii  on  lurniiious  mys,  tliey  ilo  ii&l  alti-r  it,  when  they 
have  alreudy  acquired  it  by  ihe   liiflutnct  uT   uLiulIier  tiiib- 

This  property  is  preserved  aUo  by  pencils,  that  traverse 

substances  which  refract  light  oini^lv. 

In  the  second  part  of  this  paper'  1  shall  describe  the 
circurnslances,  under  which,  by  means  of  reflection  from 
metallic  mirrors,  the  mutual  disposition  of  the  particles  of  a 
ray,  either  ordinary  or  extraordinary,  may  be  so  changed, 
that  some  ahsll  always  be  rtfracted  ordinarily,  while  the 
Others  arc  refracted  cKtraordiuarily.  The  exuniiiialion  of 
these  dirteient  circumalancei  will  lead  ns  to  the  law  of  these 
,  which  depends  on  a  general  property  of  the 
e  forces  that  act  on  light. 

•  ThL  will  api'Mr  ir:  our  next.    C. 
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Experimentt  on  the  Transmission  of  Sound  through  solid 
Bodies f  and  through  Air  in  very  long  Tubes:  by  Mr* 

BlOT*. 


« 

I 


T  has  loDg  been  known,  that  air  is  not  the  only  mediam,  Sound  pro- 


in  which  the  phenomenon  of  sonnd  may  be  produced  and  «?ucedand 

•       ■        •  11   1     f  1  .  1  .       tranMDitted  by 

traniimitted.     All  bodies  enjoy  this  property,   when  they  other  bodies 

^nter  into  a  vibratory  motion:  and  as,  even  in  the  most  *>*»*<**  ■*" 
solid  substances,  the  elasticity  of  the  ultimate  particles  ap- 
pears to  be  extremely  great,  it  follows,  that  sound  may  be 
'  produced  and  transmitted  in  all  bodies,  when  they  are  suit- 
ably agitated.    This  result  is  confirmed  by  a  great  number 
of  daily  observations.     The  miner,  when  excavating  his  ■•  *^*  f *^'***^ 
gallery,  hears  the  strokes  of  the  miner  opposed  to  him  : 
and  thus  judges  of  his  direction.    Stone,  wood,  metals,  and 
even  water,  transmit  sound:  and  Franklin  assures  us,  that  water, 
be  has  heard  under  water,  at  the  distance  of  half  a  mile,  the  ' 
sound  of  two  stones  struck  against  each  other.    Several  too 
have  observed,  that  the  velocity  of  sound  is  much  greater 
in  solid  bodies,  than  in  the  air.     Experiments  of  this  kind  ■^>'e«f  60^ 
were  made  in  Denmark  on  a  wire  extended  horizontally 
600  feet.     A  piece  of  sonorous  metal,  suspended  from  one 
extremity  of  this  wire,  was  struck  gently;    and  a  person 
at  the  other  extremity  holding  it  between  his  teeth,  or  ap- 
plying it  to  some  solid  part  of  the  organ  of  hearing,  heard 
two  distinct  and  successive  sounds.     The  first  and  most 
rapid  wastnypsmittedby  thewire :  the  second  through  theair : 
and  from  their  interval,  compared  with  the  known  velocity  of 
sonnd  in  air,  it  was  found,  that  the  sound  transmitted  by  the 
metal  arrived  almost  instantaneously.    These  experiments 
were  repeated  in  England  by  the  Royal  Society,  and  si- 
milar results  were  obtained,  but  I  do  not  know  the  precise 
quantities  found.     Mr.  Hassenfratz  too  made  experiments  Experfanants 
on  the  same  subject  in  the  quarries  at  Paris,  with  Mr.  Gay-  ^^       ^***' 

•  M€ro  de  U  Soe.  d*Arcuen|  vol.  11^  p.  40ft.    Read  to  the  InttUuta 

Novenber,  1808. 

Luiitc. 
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c.     A   strobe  of  a  hammer  agabst  the  si 'e  of  th; 
gauery  produced  tno  sounds,   which  <>e|tar<U'd  at  a  certaia 
dUtance,  und  that  tranimilted   by  tlie  ttoue  arrived  tint. 
Thiii  Reparation  too  was   observed,    when    the  aouod   mat, 
trsnsniilU'l  thruu^h  iron  liars,  or  HOO'len  rail»  of  dil&reDt 
lengths,  and  no  perceptible  iiilervul  could  be  dislingnialied 
between  giTing  the  stroke  Hiid  hearing  the  «nund. 
flant  o'  ihtti       All  these  experiments  are  well  adapted  In  show  the  greafc 
cS^Xdotir™"  '"^'<«^''V.  "ith  which  sound  i^  coovejed  throushsolid  bodiM. 
uiKitMt.  but   they  were  made  an   kni^tha   not   sufficient  to  affurd  « 

meiiiure  of  this  velocity,  or  ^ven  lo  t>u'e  a  precipe  idea  of  it.. 
Atieraptw       All  ingenious  philosopher,  whom  we  huve  now  the  pleaaure.  • 
-•Kt^Winiibj   of  having  at  Paris,  Mr.Chladiii.  author  of  some  very  fine 
timu  experimentji  on  the  vibrutiuns  of  bolids,   hits  proposed  a. 

method  of  estimating  the  traiismit^sion  of  sound  through 
their  substance.  It  conslsls  in  cauemjr  n  rod  of  any  aub-r 
Ftance.  of  a  given  kngCb,  lo  vibrtite  by  friction:  wheu  tita,  • 
tone  produced  by  the  rod,  coiupitred  wiih  that  of  a  coIttinD  ' 
of  air  of  the  same  length,  will  ^ve  the  ratio  of  the  velocities 
of  the  transmisEiion  of  uound  ihrou^b  air,  and  through  the  ■ 
si^bstance  of  which  the  red  is  formed.  In  fact,  we  rendily 
perceive  from  the  theory,  thiit  the  velocity  of  the  loni^ilu- 
dinal  oi^cillations  of  a  body  aiul  lliat  of  t'he  aouiid  trans- 
mitted thruuijh  it  are  ]irojjortioiiyi  lo  one  aim'.liiT :  but  it  is 
titcessarj-  to  be  lertuin,  that  the  tihol:^  rod  vii.i.Ucr,  so  as  to 
Rive  its  fundamental  note,  wilhniit  dividing  il^elf  into  its 
abquot  paits:  forsuch  a  separation,  heiglitenin- pro|)ortion- 
ailj  the  tone,  would  give  a  velocity  uf  boun.l  proportionally 
16  or  J7  times  above  the  truth.  In  this  «ay  Mr.  Chlndiii  found,  thut  the 
>-.great«iii  ^.^Iq^.j^.  „,-  ^ouud  in  certain  sohd  bodies  is,  IG  or  17  limes 
as  great  us  in  air.  The  most  elastic  substances  are  iron, 
and  tir  with  very  straight  fibres,    when  it  is  rubbed  longitu- 

Expfrlmtms         The  construction  of  the  aciued nets  and  conduits,    whlth 

nqupiliiciB         '^  ^^  present  carrying  on  for  the  einbt-llishment  of  the  capk- 

formingjt         tal,   has  furnished  me  with  nie^ins  of  making'  experiiiienta 

^*"''  of  this  kind  on  a  much  greater  length,  ihun  any   of  those 

who  have  gone  before  me  have  had  at  their  disposal.      Itwns 

besides  a  subject  of  cuiioslty,  to  learn  the  clfecls  and  reach 

pf  the  human  voice   in  very  long  cylindrical  tubes.      Such 


TRIMBMIMIOH    Of  SOUND   TIIIlOirGH    LONQ  1IlBE§y 

were  th«  objects  of  the  fulloning  experiments.  Some  of 
them  were  made  by  Mr.  Bouvard  and  tne,  otheri  by  one  of 
us  aluae.  Mr.  Malus,  oolnnel  nt'  co>-iiirflrs,  whs  Uhe^iiia 
predcnt  at  itwny  of  them.  In  nil  of  ihem  we  were  uinisted 
by  Mr.  Mania,  maker  of  aautii-ul  wutcbes,  u  »ery  ingeiiiojs 
and«tl«ative  artiat,  who  was  pariiculiirly  appointed  to  ^\\e 
instantuiieouily,  at  detenuinatu  lecotidi,  the  itroke  that 
was  to  pro<)uce  the  sound. 

The  sonorous  body,  on  whirh  we  operated,  was  formed  by  irliich  ct 
a  series  of  cylindrical  tubes  of  cui>t  iron,  of  hr  et|UBt  dW  " 
meiisions  ns  possible,  and  the  mean  lengrii  of  «hich  1  found 
tubeysi5mt:t.*[8feet  3  in.  nearly].  This  I'tbund  by  mea- 
suring the  whole  iengih  ol  Inelve C}  tinders  plucedendio end. 
The  tubes  uje  sepiuuied  by  h-jden  tings  covered  with 
,  tarred  fusliiiii:  but  they  are  pressed  Injfether  by  siri 
acrevM,  so  thut  the  rini^  are  fircibly  oomprbB'ieil,  uitd  to 
close  II  eon  tact  producc'd,  that  no  wulor  ghh  eavape.  The 
mean  thickiiets  of  each  ring  is  0'OI4a86  met.  [o-36i  of 
an  inch},  as  I  found  by  ineusurin^twelve,  The  whole  eeriea 
of  cylinders  foinji  a  curved  bni;,  which  haa  two  inflexions 
about  the  middle  of  it»  len^th  ;  but  titey  were  not  all  joined 
togttlher  at  once,  und  we  made  our  experiments  on  diHereiit 
succemitfe  lengths,  as  will  be  seen  in  my  te\>nti  of  them. 

The   lir»t  were  made  by  Mr.  Bouvard   and  myKelf  on  ?&  t<:tKief«ip». 
cylinders,  forming  a  lcii«ih  of  |(|6'I7  met.,  tn  which  must  ie?i'eihoV«iS 
be  added    1*)   fur  the   7?   rings,   ^ivin^  b    total    length    ofjards. 
ip7'a7  met.  [SlS-oeTyds].     The   roUowiiig  were  the   phe- 
nomena we  obte'veJ. 

In  ihe  last  cyliuder  was  plnced  a  rin^  of  iion,  of  the  Apparatus. 
same  diameter  ft>  the  cylinder,  and  havinf;  in  its  centre  r 
hell  without  a  clapper,  and  a  hammer  that  could  be  let 
full  at  will.  The  hammt-r,  as  it  struck  the  bell,  ilruik  aUo 
the  cylinder,  with  which  it  formed  a  cnrnmunicaliun  by 
tneana  of  the  iron  ring.  Two  lo^md^  mu-.l  therefore  be 
beard,  one  transmitted  by  the  cylinder,  ibe  other  by  the  air.     Mode  of  ex- 

In  fact  I  hey  were  heard  very  diMinelly   by   appl}inK   the  P"''°"^")(- 
ear  to  the  cyliader,  and  eseu  without  thts.     They  appeared 


•  All  tb«  mektum  «mploi>«H  in  this  pip?r  iro  etprmeJ  in  m 
Md  tbsUmeiaNcendiar  lbs soapsinul  diTisioa. 


•eiiiiblf 


I  RAiraMnMON  or  totmo  tbrocob  lovs 

\y  in  uniMn.     The  Arst  and  more  rapid  «im  ina»- 

i  by  ihr  sulntancc  of  the  cyluidef,  ibe  sccocmI  bj  ihe 

Rtrokt^  of  k  hamrovr  on  lliv  last  cylinder  likcnite  pro* 

pri    t)ii»   (ransmit&iun.      We  observed  utleativcly  with 

if    «coDd   chronomttert  the  interraU    between  the  l«o 

II       *  tninsiniilfd.     We  even  employed  «uccee$ively  text* 

umal  and  decimal  wKtches,  to  vary  the  Dumberc observed. 

iiiut  we  found 

Mi™„i,   Ii.  11  oUernlioDi 0SJ7"  .  B.I1. 

vdodtr  of  die       ij2  ■• 0-555"  .  HBmiBcr 

^*^^'^         iO  0-5W-'.  Bell.      I 

53  obserrations.  Mean  0'54J" 


The  inlerral  g;iven  hy  the  hammeT,  and  by  the  belt,  ap. 
pcsrt-d  lo  UH  abiiolutely  ihe  same,  without  any  lentibte  dif' 
terence.  For  this  reaaon  we  buve  united  them  in  the  Mme 
nenD.  Their  toiie»  however  were  verj'  dilferent.  Tbu*  in 
•olid  bodits,  a«  in  the  sir,  the  lone  tnakeu  no  differeoce  in 
velocity  of  the  sound. 

The  tern  peril)  II  re  of  the  nir  duiiD;;  ihe  experiment  was 
]]'[5l-ft°  F,].  The  barometer  was  about  0-7(J  [ay-gin.]. 
In  Miiillar  circnmBtancef  the  velocity  of  sound  in  the  air  ii 
3-!ii'94  met.  [a7-2-487  yds]  accordins  to  the  experMnents  of 
the  aciidemy,  which  give  334-02  met.  [365034  yds]  for  the 
velocity  under  the  same  pressure,  and  at  the  teoiperature 
of  nieliinR  ice.  For  the  distiincp  of  I97'27  [215-567  yds] 
thert'fore,  that  at  which  the  experiment  was  made,  the  time 

of  transmisBion  of  the  sound  by  the  air  was     0-579" 

The  interval  observed  between  the  two  sounds  waa-*   0'542" 

Dlfft'rence,  or  tjmeof  its  transmls.  thro"  tliemeUl-.  0-037" 


We  do  not  pretend  to  Rive  this  small  difference  as  exact, 
iiice  the  slightest  errour  would  have  a  considerable  influence 
n  it,  but  it  proveii,  ibat  the  transmission  was  not  absolutely 

Tiiesecoiiilsetofexperimentswas  made  by  Messrs,  Bou- 

ardnndMalus  en  twice  the  former  number  of  i-jlinders,ora 

length 


TRAllBMltnON   OP  SOUND  THftOUOH  LONG  tXraClf*  '  107> 

length  of  394-55  met.  [431-184  yds].     At  this  distance  the  lc«C*  of  431 
time   of  traDstnission    through  air  would    be    IM5»"   by^ 
calcalation,  supposing  the  temperature  still  11**  [5 1 '8"*  F.]. 
The   interml   between   the  two  sounds,  deduced  from  64  interval, 
experiments,    wot    f^und*  to    be    0*8 1".     The  difFe^eneeT'»fof•«n»■ 
thereforey  or  0*348"%  was  the  time  of  transmission  throogh  through  the 
the  solid.      This  appears    much  too   great,  if  we   com-  ^^'t^* 
pare   it  with    the   preceding  experiments,   and    on   those  j*^**** "PP"***** 
that  follow,  which  were  made  on  nearly  triple  the  length,  greau 
The    latter'  would  not    permit    us    to   suppose  a  longer 
time  than    0*125''  for  the  transmission  through  the  solid, 
which  would  give   an    errour    of  0*:?93''   in   the    ol^rva- 
tion.     But,  beside  that  it  is  extremely  difficult  to  answer  for     . 
such  quantitieft>  when  the  instant  of  observation  does  oot 
coincide  exactly  with  a  beat  of  the  watch,  it  must  be  re- 
marked, that  the  whole  length  of  the  pipe  might  be  far 
from  behig  at  the  same  temperature,   which  might  occasion 
currents  of  air,  that  would  influence  the  velocity  of  the 
sound.     For  instance,  in  the  present  case,   if  we  were  to 
admit  the  tratismission  of  sound  through  air  as  it  results 
from  the  observations  of  the  chronometer  made  by  Messrs. 
IVlurtin  and  Bouvard  at  the  points  of  departure  and  arrival, 
it  would  be  found  equal  only  to  1*07",  orO'088"  leas  than  the 
truth,   which  gives  0*26"  for  the  time  of  the  transmission 
of  the  sound  through  the  solid ;    and  the  -excess  of  this 
result  over  those  that  follow,  being  no  more  than  0*l35",'is 
more  easily  reconcilable  with  errours  of  observation. 

Finally,  the  experiments  now  to  be  related  were  made  byadsctofezpe-' 
Mr,  Martin  find  myself,  on  a  series  of  376  cylinders,  which,  [*"*"•'•  <>"  * 
with  their  joints,  formed  a  length  of  951*25  m.  [1039*575  yds]  yards  neiily. 
of  which  the  joints  alope  occupy  5'6l  m.  [6*131  yds].     1 
satisfied  myself  at  different  times,  and  by  more  than  200 
experiments,  either  with  the  hammer  or  the  bell,  that  the 
interval  between  the  two  sounds  transmitted  by  the  metal 
and  by  the  air,  was  exactly  2*5'';  and  1  found  no  sensible 
variation  in  this  quantity.     I  milde  Mr.  Martin  observe  the 
interval  also,   without  letting  him  know  my  results,  and  he 
found   the   same.  ..Now,   at   the   distance  of  951*25  met.  IntervaL 
£1039*575  yds],  the»  temperature  being  11*  [51*8°  F.],  the 

time 


m  4IIU|IMtOK    OF  tOUVD   THKOVCn    hOKQ   TUBCft. 

'  trankmiuiou  of  the  »oum]  thrDiigh  ihe  air  ivould  be 

DtlcuUtioii  j'79":    aiid  if  we  sub^tmct  rrom  thie  3-£", 

iiic  inUrval  observed  between  tlie  two  aounds,   there  wilt. 

rt'inain  0*29"  tor  the  time  of  tran^misfiion   through  the  me- 

tiil  to  thi*  diitance.      I'tom   the   cnre  with  v  liich  I  KpeBl«9(t 

t<clo«itr  <:|>-    these  observatiouB,  and   from  the  fxact  coincidence  of  thft 

(yW»4,  ft^e  heutsof  the  hulf-iecond  chrouometer  with   the  intend 

ti«tvreen  the  two  sounds,  1  believe,  tbtit  this  reiult  m^y  b« 

fons)dereU  w  a  very  neajr  approxiaiatioi). 

Still  however  it  may  be  objected,  that  the  selocily  at  th? 

MPltd  iu  air  deduced  from  calculation  might  diffet  a  little 

tram  what  reiilly  took  place  la  the  pipe,  on>iiig  to  variatioi) 

Adhitiadir     of  temperumre.     Thia  would  leave  some  uncertainty  with 

mighibeQuei- "^^P^t^"**  t'"-''^"''"'"'^  parlicularly  as  tolhe  precisequan- 

i(W?dj  tity.     I  sought  therefore  to  verify  it  directly  ii]  another  waft 

itnd  sccoBiplithed  it  as  I  shall  relate. 

)  atatiooed  Mr.  Martiu  at  one  extremity  of  the  pipe  wiUt 
!t  half-itecand  watch,  while  I  renoaiofd  itt  the  othe/ with  ^ 
aiinilar  wntch,  which  was  carefully  compared  with  the 
thavelocltf  forqierat  the  beginning;  and  end  of  ibe  experiments  :  though 
thia  cotnpangon  could  have  no  inlliieuce  on  the  results,  m 
will  soon  iippear.  When  Mr.  Murlin's  walrh  was  at  0"  or 
)I0",  he  struck  with  a  hammer  on  tiie  last  cylinder,  near 
which  he  was  stationed  :  and  when  my  watch  was  at  15"  or 


45",  I  answf  red  him  by  a  si 

milar  stroke. 

We  each  watcbetl 

die  arrival 

a(  the  sound  tra 

nsmitled  to  u 

3,  and  noted  down 

the  time. 

A\e  were   very 

attentive  to 

strike  precisely   at 

Ibe  appoiii 

(ed  second;  and 

thi«,  with  a 

little   practice,  we 

rouid  rtad 

ily  do,  as  the  ser 

ies  of  our  observations  will  show. 

Now,  what 

i-ver  the  different 

X  of  Ihe  watc 

lies  might  be;  and 

p^tn   if   it 

were   variable, 

provided  the 

re  was  no  sensible 

chaiiKe  in  ; 

30";  it  would  bt 

t  reduced   to 

nothing  by  taking 

the  mean  , 

nf  1*0  coDsecuti' 

ve  observalio 

lis,  and   the   result 

would  lie  ti 

iidepemleut  of  it. 

For,  let  ui 

>  suppose  the  fir^t 

watth  10  h 

le  the  quantity  r 

before  the  st( 

:ond,  and  put  p  for 

the  tini^   ! 

n   «h.eh   the  soi 

md  is  transii: 

litied   by  the  solid 

body.      W 

hill  llie  fiift  obs( 

■iver  strikes  c 

in  his  wiitcli  ut   0", 

the  other 

rtads  on  hisO"- 

— r;  and  con 

Biquentlyp  — rin- 

diculor,   Ik 

■SMe  or  after  0" 

,    Ihe  lime  at 

which  he  hears  the 

toand.  Oo  itle  other  Itfnid,  l^hen  the  niecondl  b1)iMe1ir«r 
strikes  at  SO'^y  the  first  obsenrer  reads  30''  +  r\  and  conl^ 
qaentiy  p  -f  ^  indibates,  beyond  ^O''.  the  time  m  WhitA 
the  sound  is  transmitted  to  hi  in.  ifhe  qnadtities  p  —  ¥  ind 
p  -{-¥  therefore  are  given  by  these  isbchronoos  obserVi^ 
tions ;  and  half  their  sttoi  immediately  shows  the  time  t^f 
transmission  p^  independant  of  the  differences' betweeti 
the  watches,  and  more  etactly  than  by  direct  6bservift« 
ti^n. 

In  the  expeHmenti  I  m^de,  the  series  of  the  ^naotitid 
pi^r  and  p  +  r  wercf  as  in  the  fbUowing  tabte» 


lit  seriesi  from  0^  52'  to  0^  59'     —2" 

+  2-5" 

SDniybr 
VftlneofSi^. 

0-5'' 

■ 

9 

2^ 

0-5  • 

« 

2*5 

0-6 

% 

It 

2*5 

0*5 

* 

< 

2-5 

0-5 

• 

e 

2-5 

0-5 

2 

%'S 

0*5 

• 

2 

2-5 

0*5 

td  neriai,  frdni  1^  27^  to  1^32^         8*8 

3-6 

0*7 

2-9 

35 

0-6 

3 

3-5 

0-5     , 

1 

2-9 

3-5 

0*0 

d 

3-5 

0*3 

S 

3*5 

0*3 

3 

3-5 

0*5 

fi'9 

B5 

o-e 

3 

Q'5 

0'3 

3 

3-5 

0-5 

3*1 

8-4 

0*4 

Meflnntliieof  2p«  • 

••*••. 

♦  0*5^ 

ValtiA  Mr  •<.>..  *«A*A 

^    n.AA 

•fhis  differi  only  0*03"  from  what  we 

found  above  froin 

afreet  wfilB 

thelastcaldH 

Utfao. 

tbe  dilfereoce  of  the  transmisil6ns :  but  the  last  method,  as 
it  gives  double  /the  Quantity  to  be  deduced,  deserves  the 

preference. 
If  we  add  0*26^i  tht  tidit  of  transmission  through  tte 

iolid^ 

•         •  • 

t«mXI 


AVBHtMlOK   or  StfUKD  TKBOUfin   LOKG 

o  tbe  difTcrcHce  S'S"  coDiUDtty  observed  bri ween  ill* 
of  the  («•>  sounds,  we  shall  have  the  whole  tim«  af 
DtniisBiuu  tbraagh  the  air  f  quul  to  £76".  This  time, 
ited  I'ruiTi  the  lenglh  nr  the  pipe,  would  have  bcMi 
Buhasjuit  been  seen;  and  ihe  agreemeot  between 
iiinbert,  which  differ  only  0'03",  B|)(ieim  cntculated 
ite  tomo  contiJence  Ju  the  results, 
time  of  triiiiiiini«ston  ihrou^li  the  metal  being  0'Q6*, 
hat  through  air  is  -3  79 ',  it  follows,  thut  the  tranatmiv 
'  Miaiid  through  caal  iron  is  10-5  times  as  quick  ai 
h  air.  If  thU  CBtiiuation  be  iiot  eutlicienlly  eiact 
ratio  of  the  velocities,  it  N 
t  lut  kiud  ihU  ratio  i«,  aod  what 

to 
xp-".  'fte  e  :3  we  had  an  opport.Bnilj  of 

.1  phi  ena  worthy   of  remark    with   re-- 

spec         ii)e  power  w        vhich  sounds,  even  the  faintest, 
*    are       served  and  transmit  led    in   lubes,  to  dtbtancea  sit 

whi »e  could  scarcely  snppose  they  would  be  perceptible. 

^rniTeialion  I"    00'   fif't   experiment*  <il    ihe   distauce  of   197   met. 

niT  ilitjugh  a  J.215  yds.]  we  heard  each  other  so  well  through  the  lengtli 
'ua°  of  the  pipe,  ihai  it  was  ao  inconvenience  in  the  commence- 

ment, OS  the  sliffhtest  noise  was  transmitted  from  one  ex- 
tremity to  the  other.  It  waa  not  necessary  to  speak  into  the 
pipe  to  be  beard,  ae  common  conversation  two  yards  from 
the  end  was  traiiimitted  ihtongh  it  clearly  ;  and  in  writing 
down  my  oV)serv,itions  [  jaked  Mr.  Martin  what  it  was 
o'tlork  by  his  wUch,  ;iR  I  wonld  have  done  a  person  only 
two  puces  from  me.  This  modi'  of  conversinj;  wjlji  an 
invisible  neii^hbonr  is  so  siii<;n!ar,  that  we  c.innot  avoid 
being  snrpri«'(l,  even  tliou;;h  ;icr]n.iinted  with  the  canse. 


speaking  laud 


In  the  e>;|.erimeiii3  tnade   by   Messrs.    :\TiiUis  and   ] 


iirtWl         vard  at  ilie  distance  of  3fl5  in.   [-1.I1   y.!>.]  they  still  he 


It  »a: 


aary  to  speak  lerv  loud,  and  fie<]nei.tlv  to  desire  a   repcti- 

A,  10.1)  ,d.,    ■»»  "f  "'"'  1  i-""  ""i-     t'"''"y, '"  il"  l-t  eKperirae,,!. 

ioudshuuiing  which  we  tried  at  tiist  to^^ether  on  n  lutai  leugtllofgSl  m. 
bk'V'ytht""  ['"-'*'  y*""-!'  "'^  '"'■■■•^  '^'''  scarcely  to  be  heard  when  shout- 
wumloahe  ingas  loud  as  ,.oN-^ible.  The  ,otincl.  oi"  the  bell  and  of  the 
haoimeVaot     •troLe  of  the  liananier  were  no   lont;fr  amlible  throngh   the 


MISSION    DP  SOUND  TBRODQB   LOKO  TUBE!.  ]  J  ] 

air.  The  sound  througli  the  metul  alone  was  perceptibly  at  nM  ihrough 
trnnsniitted.  LaUly,  thouf^h  we  could  still  hear  the  sound  ""^  *''■ 
of  the  voice,  it  mat  uot  s'lRiciently  clear  for  ui  to  distin- 
guiili  word*,  or  to  Iransinit  the  uecea&ory  iiiforinatioD  after 
ourobaecvalioii*.  hroin  the  great  difficulty,  which  Mfssrx. 
Mulus  and  Boiivurd  had  already  experleiH'ed  at  a  much 
•hotter  dihiances  we  were  all  iiidined  to  suppose,  that  we 
hud  ultained  a  dibtance,  at  .which  the  human  voice,  even 
the  loudest,  ceases  to  be  distinguishable  in  pipes, 

However,  the  estreme  facility  with  which  ne  heard  each  liut  ihlsini' 
ather  at  200  metres  seemed  to  ine  to  render  eo  great  a  di-  i""^'''!''  f™ra 
ninution  altogether  inexplicable.     Besides,  in  the  tnathe*  ments, 
matical  theory  of  the  motion  of  air  we' find  nothing  to  iiidj-  ^ndfrgmib*, 
cate,  that  sound  ihould  be  diminished  in  cylindricHl  pipes.  "T- 
It  appeurion  the  contrary,  that  it  ought  to  be  transmitted  to 
an  indefinite   di&tuuce  with   the  same   intensity,   deducting 
merely  the  diminution,  that  the  fric-tioa  of  the  air  against 
(he  pipe  might  perhaps  produce.     To  decide  the  quefilioo, 
and  know  positively  whether  »ound  were  weakened  in  such 
ail  extruordinary    degree,   I   resolved  lo  remove  or  diminish 
all  the  causes  of  fofrigit  and    neighbouring  noises,   that 
might  drown  the  found  I  sought   to   hoar.     1  went   to   theTheexperi- 
place  of  experiment  only  with  Mr.  Martin  and  two  inlelli-  ^''"  ^'^^1 
gent  workmen,  and  chose  for  these  experiments  the   stillest  o(  nighi, 
hours  of  the  night,  those  from  one  to  four  in  the  morning. 

1  then  discovered,  that  my  conjectures  were  well  founded,  wiien  not  oalr 
We  not  only  heard  the  two  sounds  of  the  hnramer  and  bell  "'^"'"'"''"^ 
■0  distinctly  as  to  observe  the  intervals  such  as   1   have   r«-  hamin^i,  but 
ported  them;  but  cveo   the   lowest  voice  was  heard   so  as  **"-' '°*"' 
perfectly  to  distinguish  the  words,  and   to   keep  up   a  con- j,^„j_ 
verKalian  on  all  the  objects  of  the  experiments.     ]  wished  to 
determine  the  point  at  which  the  voice  ceases  to  be  audible, 
but  could  not  accomplish  it :  words  spoken  as  low  us  when 
we  whisper  a  secret  in  another's  ear  were  heard  and  under* 
stood;  so  that  not  to  be  heard  there  was  but  one  resource, 
that  of  not  speuking  at  all. 

From  this  experiment  there  cun  be  no  doubt,  that  wordi 
may  be  tran«<nitled  so  i>s  to  be  di'tmctly  heard  at  o  more 
ConVidcralile  d^tunce,     B<-tween  a  ijnr'ilion  and  answer  the 

erval  wa)  uol  greater,  ibaa  was  necessary  for  the  trani- 


^^val  wa)  uol  gre 


in 


!Bt«fM<wioii  or  MtniD  rattoces  lomc  toss*. 


on  or  *.<>tii]d.     For  >lr.  Mnrtin  and  me,  at  (he  dutMH* 
Oi  <I5I  in.  [1040  y'J'i.l.  thii  liroewam  about  S'58." 
^neiand  We  aUu  KSrfrl,-iint;d  aiwfr,  thnt  gmv?  and    acute  EODodl 

KcuwMiuniJt     are ti«ii9initl«ii  with  eqiiul  velocitj-,  which  id  B^recable  ta 
ioEiiT  thprtry,  add  bai  heen  several  times  (•hserved.     Tunes  on  \ht 

piaiiag  oa  ihf  fl.iie,  phi'-«d  HI  oni- extremity  of  ti>e|npe,  were  tiaosmilted 
to  the  other  without  any  alteration  in  the  inlervala  of  tht 
different  ititonatious.  It  appeared  to  nie  only,  that  the 
very  hie;h  note*  tvere  not  hemnl  so  wet!  as  the  low  notes; 
«Hd  soiprtiioCT,  nhrn  they  were  extneinelT  h\^h,  I  lost  tliem 
entirely;  tboua^"  ^  Tie-ird  others  that  were  lower,  nbich, 
from  the  nuturv  of  the  tune,  I  knew  to  be  weaker  than  the 
former*. 
pdMufthe  I  also  obierred.  that,  io  sfWakinE  through  the   pipe,  1 

^i^^.'^r/t^^   heard  my  own  voiee  repeated  by  several  echoes,  which  «nC. 
ifcujuuker,      cee.led  enrh  other  at  exactly  equal   interrala.      In   otir  laA 
experiment    I    cntinted    no    lesi    than  tin,  about  0-5*   ili«» 
larit  fromeach  other.     The  last  returned  after  a  little  l«t 
than  3";  ttiat  is,  in  th<'  lime  requisite  for  the  transmiHion 
*r  the  HOund  to  the  other  end  of  the  pipe.     These  pheno- 
mena oecurred  equally  at  each  extrenity  of  the  pipe,  whefi 
«!■ -puke  into  it.      Of  this  I  satisfied   myself  by  remiesling 
Mr.   Mailin,  throui^h   the   pipe,   to  observe  them,  without 
vomniiiniciitint;  to  hint  my   results:  and  hi?,   whith    hf   re- 
prrti-d  to  me  injiiiediatcly  in  the  same  w;iy,  were  perleetlT 
smilnr.      Tb.-  iiunibcr  of  echoes  and  their  inlerrals  were 
Srh-t'he';"'    II"'  -"""-•  ■■'^'1  '1'^  '"^al  "f  "»■  'iiie  «'as  ti.e  same  also;  bat 
Wd  ■'■■el';         the  p'rso^i  wh"  is  s|--nkfM  to  never  hears  liu;  one  sound, 
pitooiiioiis.  Laslly,  dcIo;iatiiuis  capiib'e  nf  producitii^  a   con?ider8bIe 

agitation  )»  i)if  ii.r  ucie  inuismitU'd  to  the  otber  end  of  the 
ApiMolffd  pijje  nitli  !iTi  i■.^PK^;ty  jiro-r-'tioiiai  totheir  strensih.  Re- 
hkCmii'a  por;*  of  a  pistol  (in-d  i\t  niif  end   ortMsloned  u  considerable 

«dnil]canln:     explosion  :it  tbe  otbi.T.     Tile  ;iir  ii;i>.  driven  out  of  the  pipe 


i.T'l,  I  (lave  touiiil,  (Iku  the  pcrion  who  played 


OBSBkyAtlOHB  IKD  BXPERIMBNTS  OH  P1][t.       ^  \\% 

with  safficient  force  to  give  the  hand  a  smart  blow,  to  drive 
light  substances  out  of  it  to  the  distance  df  half  a  yard,  and 
to  extinguish  a  candle,  though  it  was  950  m.  [1039  y<^9*l 
distant  from  the  place  where  the  pistol  was  fired. 


V. 

Observaiiotis  and  Experiments  on  Pus.    fiy  Gsorgb 

Pearson,  M.  D.  F.  R.  S. 

^Concluded  from  p.  27»J 

i 

Section  Vil.     Condnsions. 


Ti 


HE  statement  of  the  properties  of  pns  in  the  foregoing  Geoerml 
inquiry  I  hope  will  be  found  to  be  true;  and  I  submit  to  the  cooclustoiif. 
judgment  of  others  whether  or  no  the  following  inferences 
are  legitimately  e^tablibhed. 

1.  That  this  finid  essentially  consists  of  three  distinct  sob-  pas  consists  of 
stances,  viz.  1.  An  animal  oxide,  which,  among  other  pro-*f®*^  distinct 
pecties,  is  distinguished  by  its  being  white,  opaque,  smooth, 
of  the  form  of  fine  curdy  particles  in  water;  not  dissoluble 
in  less  than  1000  cold  waters;  not  coagulable  into  one  mass 
like  serum  of  blood' by  caloric,  alcoiiol,  &c.;  only  rendered 
more  curdy  by  water  from  l60**to  170**;  but  readily  difi*usible« 
—9.  A  limpid  fluid  resembling  serum  of  blood  in  its  im-« 
pregnations,  and  in  its  coagulability  by  caloric,  alcohol,  &c.; 
in  which  the  opaque  oxide  is  difi*usible  but  not  dissoluble, 
and  which  is  specifically  lighter  than  that  oxidf. — 3.  Innu* 
merable  spherical  particles  visible  only  by  the  microscope  in 
this  opaque  oxide,  and  in  small  number  in  ihe  limpid  fluid; 
not  coagulable  by  any  tem[>erature  to  which  hitherto  exposed* 
and  not  destructible  by  many  things  which  combine  or  de* 
stroy  the  opaque  oxide;  and  these  globules  are  specifically 
heavier  than  water*. 

*  My  obligingly  sttentWe  pupils,  Mr.  RuRTOif,  and  Mr.  Stxnsfblp, 
house-surgeons  of  the  ^ock  hospiul,  collected  for  me  a  snfficieut  quan- 
tity of  gonorrheal  matter  to  determine,  that  it  consisted  of  the  three 
ingtedients  here  stated.  * 
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Vitiblecojdj  That  ihe  cwifi/e  curdy  masKei,  an  well  aa  the  fibroni 

mtita.  fgfy  parig,  almost  ulivays  coiilaitiidd  in  smaller  or  lurget 

quantities  in  pus,   nmy   be  caneidered  m  self-coagulaied 

Ijmiih,  which   in  its   fluid  state  is  Mcrctcd  nithoiit  huviag 

the   Btate  of  aggregatiuii   produced  in  it  like  thut  of  the 

£MrafiaI  opaque  oxide  of  puB.—^ect.  VII,  I, 

Rcil  ocdatk  3.  I'hat   the  reddjsli,  the   blarkiah,  and  the  dark   brown 

tolour  of  pus.  pgioo,  of  pus  depends  upon  the  red  pait  of  the  blood  effused 

or  secreted  ftotn  the  same  vessels,  or  from  coiitiguaut  oi^ei 

Irregular  •*•   That  on  Bome  ocrasiom  the  clotty  and   irregularly 

maiBcs.  fi<fiir€d  masses  found  in  the  pUB  may  depend  upou  diaorgaiu- 

zation  or  breach  of  the  C0Dti}[iio"«  solid  parts. 
Fator.  5.  Tliat  whenever  pun  i*  fiEtid  to  the  smell,  a  portion  of 

it  is  in  the  stute  of  putrefactive  fi^rmeiitation,  nhich  may  be 
removed  by  Hblnlions  with  water. 
Adnniliioui        g.  That  thtre  nrc  nertain  adventitious  matters  liable  to  ba 
MiM^"        contained    in  pui  not  hitherto  rendered   palpable  to  the 
•eases,  but  known  by  tlieir  effects  iu  exciting  contogioni 
diseases;  auch  as  small-pox,  syphilis,  &.c.     These  matten 
lire  produced  by  a  speeific  action  in  the  secretory  organs  of 
pus,    >iy  such    mattert  theniseh-es  either   conlaiued    in  the 
circolalluj^  bluod,  ot  on  the  s.-crt-llu-  surface. 
Spctfilon  of  7-  That  the  essintlal  (^ubklimccs  of  ivhich  pus  consists,  as 

p.....om  tiK    wrllassoraeof  the ^.dventilious ones  (Sect.  VII,  I,  '2,3.61, 
'"  '  are  separated  fruia  the  blood  by  a  peculiar  orp:auiiatioD  be- 

lon^'iug,  or  altaclied  tn  the   blood-vessels:   whith  organs  of 
5i?paration  <n  sci:retinu  are  not   only  excited   to   the  action 
uliiih  produces  pus  iu  de-si-ased  states,  but  they  are  evidently 
iufi.iencfil  l>y  the  states  of  other  distant  orgnns  of  the  anima'l 
(economy;  hence  many  vaiieties  in  the  properties  oflhe   pu- 
rulent matter. 
l^ii.iree!  nf  ilie      8.  That  the  varieties  ef  pnrulcnl  matter  relate  to  iliffe. 
dinuiiMicej  or    recces  of  (/wan(iVy — the  proportion  of  tht:  essential  ^nbslancea 
''    '  (I)— and  the  adventitious  pails  {<i,  3,  4,  5,6,}.     The  crenm- 

like  |.u*  cnnsisling  of  aliu.i,t  purely  Ihe  opaque  oside  and 
limpid  liquid  (1,  1,  .;,).  The  airili/  conlainrug  a  large  pro- 
portion of  coaiiukted  lymjih,  nr  broken  down  soH.ls.  The 
/irons  abounding  in  limpid   (Inid.      Tiif  liseid  depending 


upon  the  roa^ulation,  and    perhaps,  t 
of  utHf  ral  salts  wilb  ibe  opuqiie  oTide. 

<l.  That  aft  the  easenliu]  p>irts  are  secreted  in  a  limpid  stale.  ?:• 
but  presently  tiecome  opaque,  owing  to  a  large   proportion  X 
•pOTjtaneously  coagulating,  and  thus  becoming  the  optique  se 
oxide,  mixed  with  the  wrous  lifjuid,  und  innumerable  spheri'  ": 
cal  particles  (Sect.  VII,    I,    1,2,3),  it  seems  ressotiable  tn 
infer,  that  thehe    mnKcrs  are  the  self-roHgiibled  lymph    of 
the  blood  and    serum,  separated   by    the  secrtlory  organs; 
which  act  of  secretion  determines  the  subsequent  state  of 
BggreKation  of  pus,  and  the  globules  are  at  the  same  time 
formed  onalopous'ly  to  their  formation    by   other    secretory 
organs.      How   fur  they  are    th»i<e  of  the   blood   altered    by 
secretion    may  be  determined  herkufler.      It  is  a  collateral 
proof  of  this   inference,  that   very  thick    pus  affords   froia 
one  sixth  to  one  iieverith  of  exsiccated  brittle  residue,  which, 
OS  I   bavc  fonnd,   is  nearly  the  same  proportion  afforded  on 
the  exsiccation   of  the  bufTy  coal  of  inflamed  blood;  while 
very  thin  pus  alfoids  on  exsircBlion  from  one  eighth  to  one 
eleventh  of  brittle  residue,  which  is  the  proportion  to  beex- 
]>ected  from  a  mixture  of  serum  of  bluod  and  seir-cuBgulated 
lymph,  as  I  have  ascertained. 

10.  That  the  constant  inpregnating  saline  and  earthy  Saline  oiid 
ingredients  of  pus  are  dissolved  in  the  serous  fluid;  ""d  "ft  ^"JJ^'"" 
all  separable  along  with  the  serum,  by  ablutions  with  water, 
from  the  opaque  uxide  (1),  excepts  portiou  of  the  phosphate 
of  lime.  Ihese  impregnations  are  the  taiue  ae  those  of 
serum  of  blood,  and  of  expectorated  mucous  matter,  viz, 
muriate  of  soda;  potash  neutral  zed  by  animal  matter  or  a 
destruclaible  acid;  phosphute  of  lime;  ammouia  neutralized 
probably  by  phosphoric  acid ;  with  a  sulphate,  and  traces  of 
some  other  matters  mentioned  in  my  former  paper.  The 
prnportion  of  these  iinprt'f;nalin^  substoiices  is  as  the  pn>« 
portion  of'linipid  or  serous  coagulable  tluid,  and  of  course 
inversely  as  the  pro|)OTti(in  of  the  opaque  oiide  of  pus;  but 
il  varies  in  different  cu^es  iu  given  proportions  of  this  oxide, 
and  the  limpid  fluid.  In  general,  if  not  always,  ■  given 
quantity  of  pus  contains  a  suialler  proportion  of  saline  mat- 
ters than  an  equal  giveu  quantity  uf  cxpect'bralr'd  mucoua 
matter)  but  o  given  qumatity  of  tha  limpid  coaguloted  fluid 
I  8  CDu taint 
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centainB  u  greuter  prop 
(jiven  quanlity  of  serii 
pus  the  Ie*8  irril 
moi'ty  the  li 


infla 


ion  of  saline  mailers  ihunanequtl 
uf  hlood.  llencp  the  thicker  the 
ich  Becrettxit,  and  roiii> 
r  other  action  of  the  ««• 


the 


irreiing  surfitce.  lu  diSerent  cuet^,  however,  the  proporiiat 
of  itnpreguaiiiig  saliue  substanres  to  one  Hnother  i^  lialile  (i»- 
vary,  e*peci»lly  that  nf  pliosijhate  of  lime;  heiicvt  though, 
rarely,  caleuli  occur  of  this  Bub»Iaiice  in  the  cavity  of  ibe 
absceas*.  Menue  too  the  exsiccaleil  pus  is  liubte  to  faecome. 
Mft  and  mniit,  from  ihe  proportion  ol  neutralized  polwb 
being  j^reultrr  thnn  O'ual ;  and  cvrn  c)eliquei>ctnce«omettmai' 
occurs  nf  tlie  ensicciited  limpid  fluid. 

12.  That  thf  tame  organs,   according  to  their    di9er«nt 
atHtn,    Bcrrcte   frnm   the  tlond   merely  water   irapregnatnl 


^l^sindjjjB.  with  thf  siilitlesubatances   of  the   serum  of  blood 
NaliUio.         fluid 


al>o  lhi> 


itaiiiing  various  proportions  of  congulsble  matter 
like  thut  of  ^erum  of  blood;  and  seroos  fluid  with  srlf-c(w 
gnluble  lymph,  which  aflbnlB  curdy  maises:  likewise  thii 
serous  Suid,  toother  vtith  this  mutter  which  coagulates  of 
itself  after  secretion,  highly  impregnated  with  inviiiibiyimBlI 
particles,  in  such  astute  of  Of;f;resfitlon,  hb  to  roiistitnte  the 
thiL-lv  i.|i.iq,ii.>  fluid  tiiUfil  pu-i—which  Plate-  oCliir  .tcretc.ty 
ornans  arc  treiit-rally  attended  wiili  infliinimalorv  action,  but 
frequently  iil-o  iviihout  any  syniploins  of  surli  nclion. 

13.  That  beside  the  consistence  of  pus  depending  upon 
the  proportion  of  serous  limpid  liquid,  and  opaque  matter,  it 
al^o  proUubly  dep<-iidij  upon  the  mode  and  state  of  coagula- 
tion of  the  matter  which  affords  this  opaque  part ;  analogously 
to  the  different  stales  of  cnnsisteiiue  of  the  coagulattd  blood 
itself,  according   to  the  different  conditions  of  the  animal 
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i  ^  exhibited;  and  I  do  not  comment  on  the  different  results  of 
experiment  and  conclutiona  of  other  ifrriters,  becau«»e  fiitnre 

p.  observers  odIy  can  determine  the  truth.  What  is  und  wliat 
18  not  pus. will  now  readily  beacertained  by  a  few  ea^y  ex- 
periments; b)  the  obvious  properties;  and  by  the  considera- 
tion of  the  source  of  the  matter  in  question :  provided^  how* 

'    ever,  that  it  be  unmixed  with  certain  other  mutters,  by  which  ^. 

ditt^'jise  In  produced*     As  already  observed  it  is  in  pulmonic 
'diseases  that  the  ambiguity  occurs;  and  physicians  lay  very 
considerable  stress  upon  the  nuturtf  of  expectorated  matter  in 
their  practice  and  reasoiiing;  i  dioll  therefore  endeavour  to  Puriforro  mat- 
elucidate  the  ftubiect  by  remarks  on  the   puriform  matter  ^^  expect©- 
expectorated  m  dinerent  cases. 

1.  An  abscess  occasioned  by  acote  inflammation  not  only  from  an  ab. 
of  a  pleurisy,  and  pertpneumony,  but  of  other  diseases  which  ^*^*  .^ 
liave  not  ^^  ^mptoinrs  of  any  one  which  has^received  a  de*  mation; 
aiguation.     Here  there  ought  to  be  no  doubt ;  for  the  matter 

which  is  coufi^hed  up  suddenly  and  abundant  ly  On  the  barstiDg 
of  the  abscess  is  evidetitly  put  with  lictle  mucus.  Such  matter 
constats  of  the  essential  ingredients  of  pus,  (Sect^  Vll,  1,) 
Wtth  geneVK^ly  the  adi^atitioDs  substances,  (Sect.  VII,  3,  3,  . 
4>)vf«.  coagulated  lymph,  menbranous  or  fibrous  parts,  and 
a  small  prO(H>rtion  of  the  red  part.of  bloud.  • 

2.  Purulent  expectoration  from  the  rupture  of  abscesses,  from  the  mp- 
or  vomicse  of  ^dppurated  tubercles.     In  soch  cases  there  has  *"■*  °^ ^' 
been  a  chronical  cou^h  with  viscid  spotum,  commonly  in  guppumtcd 
persons  of  an  advanced  age.     After  this  long  continued  dis-  ^uberdai; 
ease,  an  abundant  expectoration  of  quite  a  diflerent  kiad 

from  the  former  suddenly  comes  on ;  by  whiqh  the  patient 
often  dies  very  speedily;  sometimes  immediately,  t>eing 
seemingly  choaked.  This  kind  of  matter  evidently  consists 
chiefly  of  the  essential  ingredients  of  pus  (Sect.  VII,  1,)  with 
not  only  the  adventitious  substances,  viz»  clotn  of  self-coagn* 
lated  lymph,  and  sometimes  the  red  part  of  blood,  but  also 
masses,  which  are  apparently  the  broken  down  solid  puirt!i,the 
cellular  membrane,  the  vessels,  andsubstance  of  the  tubercles, 
*  in  a  disorganized  state.  The  suflerer  often  says,  such  matter  • 
tastes  sweet«  The  mucus  is  here  in  too  small  a  proportion, 
and  not  intimately  mixed,  to  occasion  disguise. 
3«  In  the  bronchitis,  or  inflammatory  affection  of  the  air  in  ioftim. 

tubes  '  • 
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m^toijtUte     luf>e*t  lli«  nembrane  remainiD^  rnlirr,   atltfndmf;  rariiKM 

air^'^n.*        ^'rtuitta,  e^  g.  iHe  mcBslei,  s  fever  vilh  ■  cnld,  rarioufi  coi^ 

-linned   feven,   sn  expectonitina  of  thiD   creiimlik?   maUd 

tKcatt,  at  Hr>l  i^adaallv,  bot  at  la<t  ia  great  qnaiititieti,  coo- 

tiiiuiug  for  a  week   or    more,       Although  mncua  ia  uiuallj 

couched  np  with  this  puriforn  eulutHiice,  (he  too  thiiiiji 

grnerallj  reinaiu  m  diMioctly  large  matwi.    ^^'iih  liitlesbll 

ttie  ojiai^ue  or  puriforni  Quid  nmy  be  collected    separalrl]' 

from  thi'  mucous  lUalKr.      It  will  be  fouiid  la  coiiaist  alinwt 

pvirely  of  ihe  three  eweii'ial  cnii-<li(ueDtB  of  [lus  (Sect,  VII, 

'  I,]  there  being  aeldnm  hD}*  adventitious  sub^tauces. 

Muco-puRi-         4.   Muc(>-pefuleal,    or  couiuiixed  expecloiated    matter., 

iDuitrr.      Xhie  kind  is  perhaps  of  the  (uoul  rrequent  occurrence.    Il  W 

that  ohich  many  (ihydiciatti  ktiuw  not  how  to  li^i^oiitc.  Mine 

coiisidcf  it  to  be  pu»,  und  ulhersio  be  mucouB  matter,     Thn 

conlriiiiely  of  upiriionariMarroii)  the  wttut  of  definite  nolioa 

of  pu*   anil    mui.'us.      Hence   the   parties   are    nut   able  to 

perieive.  timt  in  this  Lind  of  sputum  exi^t  Oiany  of  the  pro- 

jieitics  of  piu,  and  also  of  mucus.     I  luive  dii'xcnbed  it  in 

my  forftier  pa|>er  on  esp^torated  watler.  Pliil.Tnins.  1809, 

V.  II,  p.  317*1    under  the  deiioipiuation  of-'tpaqtif  r^tjf 

moitcr,  the  third  kind.     I  fsel  no  degradation  in  hnding  il 

nPc-('^:.-ry  to   couft— ,  lb;it  ii   btlter  :i<'i|iMiii(ai.<c   «ltli    the 

coii-idrrinn  tlii=  kind  of  cxi.eitoraled  malti-r  U<  .liticr  from 
other  Horts  nicn-ly  in  tlic  proportion,  and  uot  in  tiit  kiiulo,  of 
constituent  pjrls.  It  ncnv  a|)]iears  thnl  ihesputnm  in  ques- 
liiin  poKSCssi-s  such  prnpt-rlles  as  mi^ht  bt  pitdicled  to  exist, 
from  the  kriouii  ptopertie^  of  pns  »nrl  mucus  sepiirnlely,  in 
casK  tiu-ie  two  auhslanct*  shouI<l  be  inliuiHlely  lomnilxe.l. 
Accnrilin^'ly.  the  opacity;  the  slniv  colour;  lh<?  ^-teater 
density  thuii  mucua  ;  the  j-rfut  ^loliuliirily  uiider  tin-  uiicro- 
etopt-;  the  greHtcr  pniportion  of  re^idue  on  evaporation  to 
dryucsB,  than  from  mucus  ;  the  milky  li-juid  on  heating  this 
mutter:  th<;  .uilkln»,  on  u^ilutinn  in  cohl  »ater  ;  are  pro 
pel  lies  of  pus,      Bui  thegreut  lisi  iility,  yet  not  increa!v<l  by 
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flrsRi  pun:  the  nioifttiire,  or  greater  moiBtui'e  on  (he  ex* 
jMsiire  or  the  brittle  rp«i  Jue  to  mr,  than  from  that  of  pui : 
the  more  difficult  dilfusibUity  ihrough  cold  nater,  uiid  less 
degree  of  milkineis  thuii  t'rom  pun:  the  great  proportion  of 
lear^  or  libroi^s  inasseE  on  uf^Llation  iu  a  very  large  quuntity 
of  cold  naltr;  the  speedy  piUrescencj- ;  ore  properties  of 
macus.  The  mode  of  eoHgulation  by  ealuric  at  l6o°and 
upwards  in  )>uch  as  might  he  expected  fcom  the  com m lecture, 
wh:  in  large  mas^eH  of  cnrd  in  a  milky  liqiiid,  iniilead  of  iutu 
one  uniform  lunba  like  pns,  or  into  small  curdy  masses  in  a 
*ery  large  proiiortion  of  a  whey  coloured  liquid,  like  mucoiit 
•piitura.  Thick  pus  atfords  on  evaporation  to  briitlcness,  J 
or  ^  residue;,  and  trauspHrent  sputum  of  the  consiBteitce  of 
jelly,  gives  about-,),  or  f'^of  inch  residue:  but  this  opaque 
matter  under  inquiry,  8Hbrd»-(V  or  tV  "fhritlle  residue,  uc- 
cording  to  the  proportion  of  the  two  subslariceu.  I  could 
not  separate  tlia  sufipoHed  pus  and  mucus  from  one  another, 
tn  exhibit  them  distinctly  by  water,  or  by  any  other  means, 
on  account,  an  I  conceive,  of  (he  intimate  diffusion  through 
one  another,  and  their  mutual  cohesion.  But  on  evaporating 
the  milky  water,  produced  by  agilaiiiig  this  sputum  in  it,  or 
by  letting  it  siand  tocoUect  the  sediment,  little  else  besides 
a  mere  congeries  of  globules  seen  under  the  microscope  was 
thus  nbtuioed.  For  the  same  reason,  on  standing,  a  serout 
liquid  l)k«  that  of  pua  (Sect,  VII,  I)  does  not  separate,  or 
only  paniiilly,  from  the  opaque  part,  so  as  to  render  it  po»* . 
sible  by  ablution,  to  collect  this  coagulable  liquid  like  that 
of  pus:  and  the  greater  proportion  of  water,  belonging  to 
the  mucus,  occasions  the  coagulation  by  caloric,  to  afiord 
only  a  milky  liquid,  instead  of  a  uniform  mass  of  curd. 

This  kind  of  sputum,  consistently  with  the  phenomenu,  f": 
must  be  produced  liy  secretion  from  the  bronchial  membrane  ^^^ 
in  its  entire  stute,  anil  not  by  ulceration  or  abscess.  For  it  is 
secreted  in  many  cases,  at  the  rate  of  a  pint  or  more  in  each 
2>1  hours,  for  weeks  and  months  suci-e&sively,  and  for  30  or 
more  successive  winters.  Also  many  persons  recover  their 
j^od  heulthafter  thi8secretiou,andit  isiheuBual  termination 
favourably  of  pneumonia,  bronchitis,  Stc,  It  is  produced  by 
■ny  disease  of  great  irritation  of  the  lungs;  as  I  hare  found 

from 
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KouifirtilivnarihvliMttcliiBl  Of  pDlmonarv  nrlrriei:  frao 
cwicnti:  fton  bfokcu  wtnil,  or  rniitutv  of  mr  caIIb.  ttc.* 

tt'u  •trrctt.ll  diMi  in  coiiMqiiencrofKriliiiMUi  nfih*  bnm* 
chml  rorntlirHna  by  lubci^l**,  tainir.-B,  traivr  mlhrcavtltnflf 
tii^ctiali  Ice.  Tl'r  umckind  «]  nwiteiis  ircrrt-cl  rromtbr 
tmtr  on  thfdt-cli^f  prucotDitKHi  vevcre  cunrkN  in  many  tatrh 
].  It  »ii,H!iir»  then,  ibmt  thi  •  kiiiti  of  maltrr  is  a  «ynipl«in  of  ifac 
•  luusi  {»t*l.  Mj  wtll  ai  hatibleis  iji>««b«i— ii  <i  n  symploai  in 
one  C>*e  af  the  pronrnw  ol  div  jim;  :«  iltAlh,  H;id  in  Buolhcr 
of  ilip  U-rminslioii  in  hultti,  by  bring  wi^min^lf  n  eiitial 
duchurge.  Perhaps,  if  thne  facts  hud  b(«ii  atwenred  ami 
coiLsiilercd;  nuat^roiis  mistakes  in  ^ifoffntaUri  woiitd  hmi 
btttt  uro'uled,  and  Itetter  piaclic«  hnvebirvueinployMl;  b^ 
raiueihe  iialure  ■iI'diM'nM^  would  have  b«CB  rifrtitly  uridc*-. 
atoud.  Fruiti  this  ri-prMeutaliniiil  isfilHiii,  thai  a  juat  opiuioB ' 
CaMDOt  be;;iven  mt^rely  from  th(^  ex^iOtiiiHtionofihe  iputnin, 
witkttat  cirutderint^  tliedi»n»«  by  whirh  it  is  produced,  or  oT' 
whii^ti'it  t»a  «yni|iion). 

TW  prOfiortion  miist  alw)  be  corisidprvd  of  the  pns  and 
ntucD*  in  aputum  r  it  mnj-  be  eefimated.  byaHendios;  in  ihe 
piop^tii-gDrenrh.  b<>  abov^  BtHtrd, 

Such  Ik  (■om!)'>nriil  i.s  tlie  (neM-nt  scr.rctly  in  produced  in 
ntiy  "ihir  ['iirt,  Imi  Id  thf  lirimrhml,  :iiid  iiiiirnii'  membrane 
nf  thpnns.-.  I  ■  ■■a.i^r  of  the  ^l..u.d..i.t  MtrHio..  -f  murus 
tVom  ili,-r.  „,,  u  lir;in.:i.      A..d  -Uu'ti  it  i-  rnricnvt.l,  iImI  h.,iii 
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QBfCEIPTCOM   or  A  TlCHOMSTCft.  ISl 

the  muctts  as  abore  8aidy>  with  tome  globules,  otid  also  a 
Binall  proportion  of  the  self-coagulable  lymph;  which  ap- 
pears, on  agitating  mucus  in  a  large  proportic^n  of  cold 
water,  in  the  form  of  lekfy  and  fibroos  masses^.  The  ^nme 
secretory  organs,  it  is  easily  conceivable,  may,  in  a  d'seased 
state,  be  excited  to  separate  also  self-coagulable  matter 
from  the  blood,  with  more  globules,  in  such  a  Mate  as  to 
become  pus.  Hence,  such  a  commixture  of  the  two  t'ub-* 
stances  must  correspond  to  the  opaque,  viscid,  expectorated 
sputum,  of  which  I  am  writing. 

If'I  thought  farther  reasoning  t>roper,  it  would  be  mani- 
fest, that  all  the  phenomena,  both  in  health  and  disease,  be- 
lonf^^ing  to  the  various  kinds  of  sputum,  consist  with  the 
theory  above  delivered. 


VI. 

Description  of  a  Tarhometery  or  an  Instrument  to  ascertain 
the  Velocities  uf  Machinery*,  by  Mr.  Buy  an  Donkin,  of 
Fort  Place,  Bermondseyf^ 

An  the  employmeut  of  machinery  it  is  evidently  of  great  AdTanui^eom 
iroportanoi^  to  be  providtd  with  an  easy  and  ready  method  ^oa«ce''*>ntb« 
for  discovering  at  all  tiroes,    whether  the    motion    of  the  machmciy.     • 
machine  is  quicker  or  slower  than  what  is  known  to  be  best 
adapted  for  the  object  in  view.     This  advantage,  h  is  hof>ed, 
may  be  derived    Irom  the  tachometer;  for  it  is  an  instru- 
ment which  requires  only  to  be  adjusted  Once  for  all  to  any 
particular  n>achine,  and  then  it  will  always  be  ready  with- 
out the  help  of  calculation  or  of  a  time-piece,  to  indicate  in- 
stantly upon  inspection  the  sli^test  excess  or  defect  iu  the 
actual  velocity.. 

A  front  view  of  the  tachometer  is  represented  in  fi<;.  I,  An  instrument 
and  a  side  .view  in  fig.  2,  of  PI.  111.  X  V  Z,  fig.  1,  i  the  ^"^d^,"^ 
vertical  section  of  a  wooden  cup,  made  of  box,  which  is 

^  Serum  of  blood  appeara  always  to  conuin  self  coa(.alaV.e  lymph, 
which  »  deposited  on  standing  \  and  this  appearance  led  ^Jabtrr,  Pnngle, 
and  Cullcny  into  the  erroneous  opinion  of  this  deposit  being  pus  itself. 

t  Trans,  of  the  Soc.  of  Aits,  voL  XXVUl,  p.  18».  The  gold  medal 
W<tf  toted  to  Mr*  Donkin  for  thb  invention. 

drawa 
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dnwn  in  elevation  at  X,  fig.  2.  The  whitrr  pnrts  of  the 
•ection,  in  Rg.  I,  repreitut  whit  is  tiolid,  aad  the  dark  part* 
what  is  hnllon.  This  cup  is  lilicd  wilh  mercury  up  to  the 
levt-l  L  L,  Ag.  1.  Into  ihe  mercury  ist  immerMHl  the  loner 
piirt  of  the  n|tri<>hl  glius  tube  A  B,  which  is  filled  with  ci» 
loured  •pirils  of  wine,  uiid  open  at  both  eniJs,  so  that  some 
of  tlw  mercury  in  the  cup  enters  at  the  lower  orifice,  and 
vhen  every  ihin^  is  at  re«t,  supports  a  long  column  of  spi- 
rits, as  represented  in  the  ti^ure.  The  bottom  of  the  cup  it 
fastened  by  a  screw  Id  a  short  vertical  spindle  D,  so  th«l 
vheu  the  spindle  JH  whirled  round,  the  cop,  (the  figure  (if 
which  ix  a  solid  of  revolution)  revolves  at  the  same  time 
round  ils  uxis,  which  coincides  with  that  of  the  spindle. 

In  consequence  of  this  rotation,  the  mercury  in  the  cup 
acquires  e.  crntrifugal  force,  by  which  its  particles  are 
thrown  ontnnrds,  and  ihnt  with  ihe  greater  lutensily,  ac- 
cording as  they  are  more  distant  from  the  axi^i  and  accord- 
in);  as  the  angular  velocity  is  greater.  Hence,  on  accoaot 
of  its  fluidity,  the  mercury  rises  higher  and  hif^her  as  it  re-- 
cede* from  the  axis,  and  consequently  sinks  in  the  middle 
of  the  Clip;  this  eleviitinn  at  the  sidc!!,  and  coni'eqtient 
d.'pressioii  in  the  middle,  incrMsii-.;;  .lUvays  ivilh  the  vt-lo- 
city  ofrotHlion.  Now  the  inticury  in  llif  tuhe,  though  it 
dues  iirit  revolve  "ilh  the  cup,  cannot  continue  higher  than 
the  no'rr-iry  inim'.-di^.rHy  surrounding  ii,  nor  indeed  so 
hl-^'h,  on  iiccount  of  the  t>n,>erincumhfnt  column  of  spirits. 
Tlius  the  ..im-ni-y  in  the  tu!>e  «ill  sink,  and  conse.ineutK- 
the  spirits  .il„>;     hut    as   thiit    [.iirt   .if  the   lube   which   is 


hin    the    .up 

is    much    wider   ihiin  ihe  p.irt  iibove  it,  the 

session  of  thi 
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H.iy,  the   spindle  D  is  connected  with   the 
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■lo.ily  of  which   is  lo    be  ascertained.      In 
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when  the  maebnie  is  moving  at  its  quickest 

',  theuf-ula. 

■VL-lociry  of  the  cup  shall  not  be  no   great 
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*,u  to  depress  the  spiritg  below  C  into  the  wider  part  of  ihe 
We  nre  atso,  an  m  the  Bgure,  to  liave  a  scale  of 
inches  and  lenths  applied  to  A  C,  the  upper  and  narrower 
of  ihe  lube,  the  numeration  being  carried  donnwnrd 
from  zero,  which  ia  to  be  placed  at  the  point  to  which  the 
■  coluoin  of  Bpirits  ri^es  when  the  cup  isui  rest. 

Then  the  instruinent  will  be  adjusted,  if  we  mark  od  the 
■Jcale  the  point  to  which  the  coIuilii  of  spirits  is  deprcGKed, 
,t|rbea  tlie  machiue  is  moving  with  the  velocity  recjuired. 
_Sut,  B:^  ill  many  cases,  und  particularly  in  steuiD-engiues, 
;^here  i^  u  cni>tinued  oai  illaiioH  of  velocity,  in  the^ie  vnasB 
e  to  nott  the  two  points  between  which  the  colunio 
OKcillateb  durin){  the  nioft  advaiiUgeous  luovemeot  of  the 

Here  it  it  proper  to  observe,  that  ihe  hei^^ht  of  the  CO- Con 
lumn  of  spirits  will  vary  with  the  temperature,  when  olhir  '*""■ 
circuiiistiinces  are  the  same.     Ou  this  account  the  scale 
aut;ht  to  be  Dinvuble;  ou  that,  by   slipping   it   upward*  or 
dowuwarda,  the  zero  muy  be  placed   at  the   point   to   which 
the  column  reaches  when  the  cup  is  at  rest;  and   thus  the 
-  instrument  may    he  adjusted  to  the  particular  temperature 
with  the  utmoat  fuciliiy,  and  with  sufficient  precision.     The 
il  piirts  of  the  tachometer  have  now  been  meniioned, 
as  the  method  of  adjustment ;  but   cerialu   circum- 
1  9|Boces  reiouin  to  be  stated. 
E^,The  forni  of  the  cup  is  adapted  to  render  a  smaller  quan- 
t  lity  of  mercury  suflicieDt,  than  what  must  have  been  em- 
I  Hloyed  either   with  a  cylindrical    or  hemispherical    vessel. 
Mb  every  case  two  preeuutions  are  necessary  to  be  observed  :  preo 
Kfint,  Thai,  when  the  cup  is  revolviug  with  its  jrreatest  ve- 
Klty,  the  mercury  in  the  middle  shall  not  sink  so  low  as  to 
iUow  any    of  the   spirits  in   the  tube   to   escape  from   the 
orifice;  and   that  the  mercury,  when  most  dislaut 
L^ein  iht:  axis,  ^hall  no.  be  thrown  out  of  the  cup.     Secondly, 
That,  when  the  cup  is  at  rest,  the  mercury  shall  rise  so  higli 
above  the  lower  end  of  the  tube,  that  it  may  support  u 
column  or  spirits  ol  the  proper  len)jth> 

Now  lu  order  that  the  quantity  of  mercury,  consistent 
with  these  conditions,  may  be  reduced  to  its  minimum,  it  is 
Bccewary — first,  that  if  M  M,  fig.  1,  'i»  the  level  of  the  mer- 
cury 
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7  a(  ilie  8*15  when  the  tmp  is  rernlvinE  '•iih  'he  e^valnt 
TOlndty,  the  upper  part  M  M  X  ^'  of  tile  iMip  »hoald  be  rf 
unch  a  f'lrtit,  u  t«  Imve  the  snli-s  corfrHl  unlj  with  ■  Uiin 
film  ft  ihe  fliiid  :  nnii  secondly,  that  for  the  purpose  ftf 
rtining  ihe.aitiall  qumitky  of  mercury  to  llie  lirvel  L  L, 
which  mny  support  ii  prajter  hi-i^'it  orHpirii^  trheu  tlie  cup 
h  at  rent;  tliif  cmr'i'y  ol'tiie  rup  thould  be  ins  };resl  h>>»> 
Mire  oi-ciipied  by  the  bluck  K  K,  liuring  a  cylitKlri(»l  ppr- 
feration  in  ihe  miildie  of  it  lor  the  iramersiou  ol  ibe  lube, 
■nd  leaving  luSident  room  Kichiii  niid  aromiiJ  it  ftir  the 
nertury  to  moire  freely  boib  along  ihe  Mdes  at  the  tub«aud 
of  the  ve<jS(  I. 

The  block  K  K  ia  preserved  in  its  proper  position  in  the 
eup  or  vessel  X  Y  Z,  by  mcHiis  of  ilm-e  narrow  projecting 
■Itpi  or  ribs  place<)  at  equal  di»tniicn  round  it,  utid  i^  kept 
from  riiinfr  or  floating  upon  ilie  mercury  by  two  or  three 
Binall  iron  or  steel  pin»  innerled  into  the  underside  of  the 
cover,  near  tlie  aperture  through  nhiuli  the  lube  panes. 

It  would  be  fxtrcmely  difficult,  however,  nor  in  u  by  »af 
menna  importunt,  to  give  to  the  tup  the  csaet  form,  whirh 
WOuM  redurt  the  qnantity  of  mercury  to  it»  fnininiGm  ;  but 
we   shall   liuva   a  sufficient   upproximatioii.   «hifh   iimv   be 
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of  rotattoQ,  vnle06  the«tde&.w€re  raised  to  an  iru?onv€oieot 
height;  but  the  lid,  by  obstructing  the  elevation  at  the 
side^i  of  the  cup,  will  diminish  the  depression  in  the  middle, 
aud  consequently  the  depression  of  spirits  in  the  tube:  oa 
this  account  a  cavity  is  formed  in  the  block  immediately 
above  the  level  L  L,  where  the  mercury  stands  when  the 
cup  iH  at  re^^t ;  and  thus  a  receptacle  is  given  to  the  fluid 
which  would  otherwise  disturb  the  centrifugal  force,  and 
impair  the  sensibility  of  the  instrument. 

It  will  be  observed,  that  the  lower  orifice  of  the  tube  is  Curfeatflie 
turned  upwards*  By  this  means,  after  the  tube  has  been  tabe. 
filled  with  spirits  by  suction,  and  its  upper  orifice  stopped 
with  the  finger,  it  may  easily  be  conveyed  to  the  ciip  and 
immersed  in  the  quicksilver  without  any  danger  of  the 
spirits  escaping,  a  circumstance  which  otherwise  it  would  be 
be  extremely  difficult  to  prevent,  since  no  part  of  the^obe 
can  be  made  capillary,  consistently  with  that  free  passage  to 
the  fluids,  which  is  essentially  necessary  to  the  operation  of 
the  instniment. 

We  have  next  to  attend  to  the  method  of  putting  the  Methodof tot- 
tachometer  in  motion,  whenever  we  wish  to  examine  the  ve-  *|"«^"«J';- 

...  strament  in 

locity  of  the  machine.  The  pulley  F,  which  is  continually  motion, 
whirling;  during  the  motion  of  the  machine,  has  no  connec-' 
tion  whatever  with  the  oup,  so  long  as  the  lever  Q  R  is  left 
to  itself.  But  when  this  lever  is  raised,  the  hollow  cone  T, 
which  is  attached  to  the  pulley  and  whirls  along  with  it,  is 
also  raised,  and  embracing  a  solid  cone  on  the  spindle  of  the 
cup,  communicates  the  rotation  by  friction.  When  our  ob* 
aervation  is  made,  we  have  only  to  allow  the  lever  to  drop  by 
its  own  weight,  and  the  two  cones  will  be  disengaged,  and 
the  cup  remain  at  rest. 

The  lever  Q  R  is  connected  by  a  vertical  rod  to  another 
lever  S,  having  at  the  extremity  S  a  valve,  which,  when 
the  lever  Q  R  is  raised,  and  the  tachometer  is  in  motion,  it 
lifted  up  from  the  top  of  the  tube,  so  as  to  admit  the  exter* 
nal  air  upon  the  depression  of  the  spirits;  on  the  other 
hand,  when  the  lever  Q  K  falls,  and  the  cup  is  at  rest,  the 
Talve  at  S  closes  the  tube,  and  prevents  the  spirits  from  ' 
being  wasted  by  evaporation. 

It  is  lastly  to  be  remarked,,  that  both  the  sensibility  and-  lacrmnmoiikm 

the 
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pcniibilUr >na  the  ranje  of  the  instTuiaent  majr  be  iufinitely  inerMMd; 

teuumeni!  ft>'.  ou  iheone  bond,  by  enUri^iiii^  the  (jroporlion  btlwfeu 
the  diameters  of  the  wide  und  mirrow  jturti  of  (he  tube,  we 
enlarge  in  a  mnch  higher  proportion  ihe  pxleat  of  »i;ale 
oorrwpoiirfing  to  any  given  viirintioiiof  feluisty  :  and  on  the 
other  hand,  by  dvt-|)ening  the  cup  so  an  to  admit  when  it 
is  at  re»t  a  greater  height  of  mercury  iibove  the  lower  end 
«f  Ihe  tube,  we  lengthen  ihc  column  of  spirits  which  the 
itiercury  can  supjiort,  and  conM.'tiiieBtly  enlarge  the  velo- 
city, which,  with  any  given  sensibility  oF  the  initmment,  ii 
requitite  to  depress  the  spirits  to  the  bottom  of  the  scale. 

Applicihle  lo    Hence  the  tachoTneter  \b  capable  of  being  employed  in  TCiy 

delicate  pxue-     .,-.1-11-1  .  '    ■■  1 

■imaou.  ilelicate  philosophical  experiments,  more  especially  as  a  scale 

might  be  ap|>]ied  lo  it,  indicating  e<tual  increments  at  ve- 
locity. But  in  the~tFreSf  nt  account  it  is  merely  intended  to 
state  how  it  may  be  adapted,  to  detect  in  machinery  erety 
devialvon  from  the  most  adrantug^fi^  1 
\ 


vir.  \ 

A    Mode    of  ronret/hi^    Inlel!i-;ryicf  from   n    reT°"^°'-'fi'^ 
Parl^.     In  a  Letter  from  a  Corrr.ipoiidenl: 

To  W.  NICHOLSON,  E=q. 
SIR, 

-    JL  Herewith  senrl  you  n  model,  wliicli  I  dciinniiii^te   a    //?- 
.  pograph,  and  »!iich  appears  to  me  likely  lo  be  of  use  in  tf'i. 
murch  oftroops,  &r, 

II  may  cnnsist  oi'  any  numljLT  of  men  ii.ui  officers,  hut    I  ■ 
conceive  an  offieer  and  s^x  m.^n  qnitc  siifficienl.     The  use  it  ^ 
seems  most  a.Lipted  to  is,  when  a  moniiliini  or  tligli  ground    ' 
is  ill  front,  and  it  is  wished  by   the  eoiLiinaiiiliii;.'  oHiuer   to   k 
know  what  may  he  on  the  otiier  siilo,  Uy  dispattiiing  cuch  ti    \ 
number  of  men   inl.-llii,'eiice  can    hi;  at   once  conveyed   by 
changing  the  front  of  iiuv  or  morr  men  to  e\|>ress  numbers, 
or  permanent  signals,  m  agreed  on.  as  the  board,  of  a  tele- 
graph; and  by  the  officer  plaeing  himself  i.n   either   flank, 
centre,  or  rear,  the  numbers  would  be  quuiirupled.     I  know 

by 
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by  experience  it  may  be  distinguished  at  a  great  distance.^ 
Should  you  think  this  worthy  of  notice,  it  will  be  a  satis* ' 
faction  to, 

Sir»  your  obedient  servant, 
August^  ISll.  H.  I.  B. 

The  model  consists  of  little  tin  casts  of  six  horse  soldiers 
and  one  officer,  see  1^1.  [II,  fig.  4.  These  are  placed  on  a 
•lip  of  wood,  and  each  is  movable  on  a  pivot,  so  that  it  may 
be  turned  into  any  position. 


VIII. 

Description  of  €  Machine  for  separating  Iron  Filings  from 
their  Mixture  with  other  Metals :  by  Mr.  J.  D.  Ross, 
Princes  Street ,  Soho*. 


I 


SIR, 
Hope  you  will  be  pleased  to  lay  before  the  gentlemen  Machine  for 


of  the  Society  of  Arts  &c.  the  model  of  a  machine,  which  I  IfP*'*^'"*^  *"** 
have  invented  to  separate  iron-filings,  turnings,  &c.,  from  other  nutteit. 
those  of  brass  or  finer  metals,  in  place  of  the  slow  and  tedi- 
ous process  hitherto  employed,  which  is  by  a  common 
.magnet  held  in  the  hand.  By  my  invention  many  magnets 
may  now  be  employed  at  once,  combined  and  attached  to  a 
machine  on  a  large  scale.  The  magnetic  hammers  are  so 
contrived  as  to  take  up  the  iron-filings  from  the  mixture  of 
them  with  other  filings,  or  metallic  particles,  placed  in  the 
trays  or  end  boxes,  and  drop  them  into  the  receiving  box 
in  the  centre,  which  is  effected  by  the  alternate  motion  of  a 
winch-handle,  working  the  two  magnetic  hammers  placed 
at  two  angles  of  a  quadrant  or  anchor.  In  proportion  to 
the  power  of  the  magnets,  and  to  the  force  of  the  blow 
given  by  the  hammers,  a  great  quantity  of  iron  is  separated 
from  the  brass,  by  the  alternate  motion,  and  dropped  into 
the  receiver  placed  in  the  centre, of  the  machine. 
1  have  shown  the  model  to  persons  engaged  in  various 

*  Trans,  of  the  Soc.  of  ArU,  &c.,  toI.  XXV 111^  p.  206.    FiTe  gui- 
Bets  were  voted  to  Mr.  Ross  for  thi»  mveDtion. 

metallic 
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y  thdr  ] 
itb  the  I 


c  works',  wfao  i[tve  me  gmt  etn^aaragement  by  t' 
niarei)  micl  tanciion,  tuid    1  liope  il  will  meet  wttb  I 
..v.iKly's  apfirobHliou. 

I  nui,  Sir. 
Vour  uo.it  ubt'tlieiit  uiid  humble  aetvant, 

J.  D.RUS9.  ; 

-    I 

Rejerenre  to  Mr.  Iloss's  3tacl'iiie  for  teparat'iHg  Irvm  i 
lil.n^i'/rom  thai:  of  Brass,  or  other  Sietalt,  Ftga.  1  mtidt,  I 
PI.  IV.  1 

■lion  oF     A  i«  au  axis  ofbrasa,  aod  B  a  handle  upon  the  end  of  H:V 
='''''=•    C  >»  II  (liece  of  bruBs  lu  lotm  of  an  anchor,   al   each  end   of"" 
kliU'b  ■  hotst^hlioe  niRKnet   is  lixctl,  in   the  manner  shown 
at  lij{,  I,  where  c  is  the  urcb  of  the  auchor,  and  d  a  piece  of 
brass  bsviii);  %  hole  (hrniigh  it  to  receive  the  legs  ee  of  the 
■naj^iiet.  whirb  U  find  to  thenich  by  a  screwy,  tapped  into 
the  uri'h.     Tlie  anchor  U  mounted  upon  the  pivots  of  the     | 
axis  A,  in  a  frame  E,  whirh  em-losei  it ;  on  the  outside  of.    , 
Ihe  Irame  are  Iho  l.locko  of  neod,  FF,  in  escb  cf  whieh   >     ' 
hollow   or  Iruy    is   foriLed  lo   rereire   the  Tilings  whkh  are 
tu  be  Bi-piirnti'd  fioin  ibtiioii  thi-y  coiititiii  in  these  hollows. 
leof      Tlic  inRjj'i'''-  fii^ttl  at  the  ends  of  tht  anchor  strike  upon  the 
'"•         filing's  ynd  sHert,  by  ibe  iiiagnclic  altiHctloii,  all   the  iron 
ainonu  llicrn;  tb>^  anchor  is  tlu'ii  limbed  ovtr  bv  the  handle 
E,   xiid  lii.-o,,poslte  io*i-n,-t  t-trikes  in  tie  other  hollow    F. 
At  tlii*  llim-  ibe  other  nnti-nct   is  ju^t  o>.-r  ih^  i.^^Js.  aud   by 
the  jerk  ol'it^  opposite  stvikiii:;  the  bloi  k  V,  the  iron-filin-s 
are  shaken  off.  aii<l  fall  d,>«n  ..u  the   bottom  of  the  frame, 
orrertiitr.      In   lliis    nv.w\wv  the   ii^milie  15,  hei.if,'  ri;ove<l 
b«ikvM..d-  and  f.ir«iird»,  ^^,.k^-.  the  ny.'^ufU  aiiernat^ly   in 
•     tlie  IV,.)  1. locks  V  ;   iin.l  al  the  !>i,ii;e   lime  that  one  suikes. 
tbr  o].[,or.iie  I5ch;iced  i'roin  the  iioii  ii  ),;i?  jiirked  up  by  the 
shock.     G  is  a  scr<?i'ii  of  ihiii   btiard    to   preii-ut  the   Rlinys 
bt'ing  scattered. 
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I- 

:  IX.     .  , 

\   A  woo  Method  qf  cofutmeihg  Sash  Jfhdaws^  «o  of  f o  &f 
^        cleaned  or  repaired  wiihiM'the  ue^cesintff  of  mny  Person 
'  going  on  tk£  omside  o/^he  House :  by  G*  A^AatEAJULy  ^f 
I^^  Cecil  Ccwrl«  ^U  MarMs  Lmi€^. 

SIR. 

JLN  cooseqacnce  of  the  nvimeroat  «cckkoti,  which  oocnr  Aeddtott 
from  cleaaiog  and  painting  the  outside  of  windows,  1  beg  ^?"J^*^jJ 
leave  to  submit  to  the  inspection  of  the  Society  a  model  of  ^im^u 
a  SQMh-window,  which,  if  it  meets  their  approbation,  and  be- 

*  comes  generally  adopted,  will»  I  think,  sare  the  life  of 
many  a  fellow-creature ;  because  the  present  mode  of  clean* 
log  or  painting  the  outside  of  windows  is  generally  done  bj 

•  persons  leaning  out  of  the  window,  or  getting  upon  a  plana* 
or  some  other  convenience  made  for  the  purpose,  and  pro* 
jecting  on  the  outside  of  the  house ;  hence,  from  careless-*, 
ness  and  inattention,  many  fatal  accidents  have  occurred*  . 
and  the  services  of  many  persons  lost  to  their  families  aod 
the  public.  One  instance  of  this  'kind  happened  about 
three  weeks  ago  to  a  man,  who  was  standing  on  a  board 
cleaning  the  outside  of  a  window,  wh^n,  the  board  giving 
T/ay,  as  frequently  happens,  the  man  was  prMpitated,  and 
impaled  upon  the  spikes  of  the  iron  pales,  which  enclosed 
the  area  below,  whence  he  was  conveyed  to  the  hospital 
with  no  hopes  of  recovery*  This  unhappy  man,  I  was  ib* 
formed,  had  a  large  family  depending  upon  him  for  sob* 
sistence.  I  was  so  shocked  with  the  circumstance,  that  I 
was  not  easy  till  I  had  made  the  model,  whirh  1  thought 
would  be  the  means  of  preventing  similar  accidents.  This 
model  I  beg  leave  to  lay  before  the  Society,  and  if  it  shoold  GootrivaoiBaW 
be  so  fortunate  as  to  meet  with  their  enconrageraent,  1  will 
receive  any  donation  from  them  with  thankfulness,  and 
have  no  doubt  that  it  will  be  found  to  possess  many  ad« 
vantages.  In  appearance  it  resembles  a  common  sash,  and 
the  upper  or  lower  sheet  may  be  moved  up  and  down  in  a 

•  Trans,  of  th«  Soc.  of  Aru,  iefi,^  vol*  XXVIII,  p.  SOp.    Ftfa^tft 
fpine^  were  vote4  to  Mr  NUrfhaU. 

Vol.  XXX.--Oct!.  1811.  K  sifldiar 


av  A  KB^  cossTWixfoiK     ^  ^ 

liile  whicXl>y  pushina.two  Small  spring* 

buck  iit  thp  u.iper  nheet,  und  ut  the  rBnie  time  pullin<;  tb« 

With  inward*,  j'^u'tnaj  ttirti  tHe  ohtsiJe  ofVhe  sSsh  ttttfirdi 

JpOu,  iilta  the  tootn,  bo  that  it  mAy  be  eaflly^psit'ited,  glA»d, 

d*  *lamed^ya'peri»n  Biandln^  wlthin'thp  toom,  iriltikut 

the  necesbity  of  removflig  the  Hips  or  hebrfin^s',  ■by  ^ng 

wliich,    in    the   coinmoa    mode,    the   glass     is     I'rfqiientlf 

broken  und  the  Iieada  lust,  left  Ioo^p,  or  misaiatchW,  and  t 

AndHnriA-     coDudenible  expense  iMCurrtid.     By  hirain^  the  iowe(i^ 

"""■"■  of  my  iuveiitioi)  in  a  borizt'DtBl  or  inclining  dirt-'ction,  jm 

can  look  into  the  street  without  bein^  wet  in  ruiiiy.  weathe), 

or  the  rain  driving  iiilo  the  coum  und  dama^iu);   the   fumj- 

The  rxpense     lure.     Old  windows  may  be  aUiTed  to  act  upon  this  prtuci- 

(iifling, eJthrt   ^jg^  ^f  ^^„  expense  of  tweWe  uliiiliiij/is  per  wiudow  ;  aiid  ne" 

•isbu.  oaslieu  iind  liumes  may  be  ;huB  ma^?  fof  only  six  »hillingi 

more  thun  the  common  price.  , ,      ,,,.,,,.,    . 

1  remain, Sir!..    ,,,.    ,"",*.  ',:., 

Your  ol;H:ient  humble  Serrant^ 
.  GEORGE  MAKSIULL. 

.  ^e/erenee  lo  Ike  DeHnralion  of  Mr.  Mardaltt    nindtm- 
S;sh.a-.3,  PI.  IV. 
r.ililanatioau/      A  A   represents  the  uindow-fraine;   BB   the  lower,   and 
[he  pUte.       .  c  c  the  upi)er  wish.     The  frame  A  A  is  lilttid  wilb  grooves.    ] 

weiglUs,  and  pullies,  in  the  nsual  muiiiitr;  the  litlets  on  | 
the sasb,  l^ huh  eciter  thi'  grooves,  are  nul  nj:ide  in  '.he  sanie 
.piece  with  ihc  sash-frawe,  but  fasttiicd  tlierclo  by  pivoU 
about  the  niiihlL- of  the  sjsh  ;  upon  l)ie>.e  pivots  the  sash  can 
-  be  Inriied  as  at  C  C,  ho  as  to  ^et  at  the  outside  nithoot 
distui'biiii;  liie  fiWeXs  or  ^ronic»;  wlien  the  »ash  i^  placed 
viTtically,  as  at  B  B,  two  sprin.;-(.atches  at  a  a  shoot  iiUo 
.       .  and  t:ike  hold  of  the  slidii)};  lillt'le,  so  th.  1  in  this  state  the 

■  -  -"-  sash  t-lidt«  up  or  down  in  iIil'  w^xi.A  manner;  but  it  can  be 
iuimc'diately  released,  aud  luiiird  iii^iiie  out,  hy  pushing 
back  the  springs,  and  ut  ll;-;  same  time  culling  the  sash  iii- 
vimkU;  this  lurnK  the  outside  lou-ixrJs  tlie  room,  so  that  the 
sasli  t;i;iy  easily  he  painted,  gkued,  or  cleaned  on  the  out- 
side by  a  person  within  the  room,  without  removin-  the 
bead-,  which  coiilii-i  ('if  sash  to  (.llde  up  and  down  verli- 
callj  ;  in  the  common  way  the;ie  heads  are  fiei]iiently  broken 
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or  misplacedy  and  cause  considerable  troubte*  by  being 
always  looser  By  inoHningthe  ^a&b  on  its  pivots,  the  highest 
point  being  within  the  room»  the  window  may  be  left  open 
in  the  most  severe  rain  without  danger  of  any  entering  the  room, 
and  a  person  may  look  out  into  the  street  without  being  wet. 


3ac 


X. 

Observation^  an  the  peculiar  Appearances  of  those  Meteors 
commonly  caUed  Shboiinf  Stars.     In  a  Letter  from  TuO'* 

MAS  FoRSTERy  Esq. 

To  W.  NICHOLSON,  Esq. 


O 


SIR,  ' 


NCE  more  I  trouble  you  with  some  meteorologTcal  ob-  Pctuliaritj  ia 
scrvations,  which,  if  you  think  worthy,  I  shall  be  obliged  to  J^J^^^^^J^ 
you  to  insert  in  your  next.     In  a  former  number  of  your  motpbdft. 
Journal   I  noticed  an  apparent  peculiarity  in  the  electric 
state  of  the  atmosphere,  during  which  the  action  .of  Mr.  De 
Luc*6  aerial  electroscope  was  very  irregular.     The  principal 
circumstances,  which  characterised  such  a  state  of  the  at- 
mospherical electricity,  were  the  continual  appearance  of 
the  cirrus  clou<^  which,^  like  Proteus,  was  for  ever  changing 
its  shnpe,>and  presenting  itself  to  the  eye  under  new  figures; 
the  prevalence  of  strong  easterly  and  variable  winds;  and 
dry  air.     Among  other  circumstances  1  remarked  the  ap- 
pearance of  numerous  small  meteors,  or  falling  stars  as  they 
are  commonly  called,  during  the  night. 

The  same  kind  of  weather  has  returned  again  this  autumn,  Similar  appear* 
marked  by  similar  circumstances,  and  the  small  meteors  have  *"^?  "8**°  '•• 
again  been  numerous.     On  this  last  circumstancel  dwell  par- 
ticularly;  for  Ihave  observed,  that  these  meteors  vary  very  Shooting  itan 
considerably  in  appearance  according  to  the  kind  of  w^eather  ^^^  diffieBant 
which  prevails.     Those  which  I  have  alluded  to,  and  which 
are  usually  seen  during  tbe  prevalence  of  clear  dry  weather 
and  easterly  winds,  are  small,  they  shoot  along  very  ra- 
pidly, and  leave  little  or  no  train  behind  them;  they  have 
so  much  the  colour  and  general  appearance  of  the  stars,  that 
they    have  hence  received   their  vulgar   appellation.     Si- 

K  8  ailar 


/ 
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B^Iar  to  theie  nre  thoae  which  otc  common  in  cl«ar  frostj 

winter  nights.     Larger    oiks   than   these   genetsliy   sttend 

warm  lurumer  eveninfr^,  partictilarlT   vben  ctrri>-ciMtH/ii# 

and  thunder  clouds  abciTind*,  with  easterly  winds.     Oa  the 

Saipeorape-    lotli  of  last  munth,  a  showery  day  with  norrherly    wind  wn 

WEDolu^'    fo'lw'd  hy  a  »ery  cleiir  uighl   abounding  with   small  me- 

leori,  but  they  were  of  a  very   |>eculiar  aod   uausual  kiod, 

being  of  a  bia«ish  white  colour,  like  the  burning  of  phot- 

phorus,  and  they  left  lonv  iraina  behind  them,  of  thn  »iu< 

colour,  «hit.'h  lasted  for  two  ur  ibrce  eeconda  ufler  tbeir  ex- 

lioctioo.     I  Mippose  in  the  ipure  of  an  hour  1  saw    shore 

thirtyoffliem,  but  they  were  nil 'tfthii  kind,  diid  leR  lh( 

lo])g  while  tails,  which  remained  fof  aome  icconda  in  the 

tract  in  winch  the  ators  had  goiic. 

"riejehate  Thesekindofmeleors  nrcMritin^lj  dilferentfromttiecaiif 

fn  Ilia  cleai  in- **'*^"  ktud  noliced  abovE  ;  I  hate  EDtnetimes  seitu  tbem  be- 

icrvati  cr         fore,  but  it  has  always  beeu  in  the  clear  intt-rvals  ofthoieety 

'  ihcr, follMed  "fithei-,  previous  to  the  occum-nce  of  liigh  wind:  it  ml 

bf  hifh  HinJi,  probably  this  sort  of  metcur  to  which  Virgil  alluded  U  • 

J!'"^*^  '"  *<!   projriiostic  of  windy  weather. 

Sicpp  etiani  stellar,  vpnlo  iiipcndeiite,  viiiebis 
Privcii>ites  cccio  bbi,  iioctis(|ue  perumbram 
FUramiirum  loiigcs  »  tergo  albescere  tractux. 

<irtirg.  lit.  i,  v.  3C3. 
A  flationaiy  On  the  evening  of  the  25th  of  last  June  1  -aw  a  icetenr, 

weir-Ji.  which     v'^i     a  perfectly  .stationary   accension,    and  lasted 

scan.tly  a  si'cond  ;  it  was  ftilluwed  by  mnny  diiys  of  damp 
rainy  weather. 

I  lv^^h  that  Meteorologists  wonlJ  note  down  the  peculia- 
rities obs< Tvubl<-  in  mcteora  in  their  loonthly journals. 

I  shall  conclude  by  observing,  thnl,  it' these  considerations 
sliould  appear  trifling  and  frivolous  to  any  of  your  readers, 
it  must  be  remembered,  that  it  is  only  by  accurate  aud  re- 
pealed observation  of  a  niultltnde  of  phenomena,  that  th« 
Bcieiice  of  iiieteorolog'y  can  he  brought  to  any  degree  of  per- 

Ckplon,  Sept.  the  ISlfi,  THOMAS  FOllSTER. 
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XI. 

I 

'    On  the  Composilion  of  Zeolite.    By  JiMEs  Suithson,  £«g. 


M, 


INEKAL  bodies  beiDg,  in  fmct,  native  chemical  prt^  Sp^cieitt/ai 
paraiions^  perfectly  analoi^oas  to  tho«e  of  the  laboratory  ®' JJ^ruiSed* 
art,  it  is  only  by  chemicttl  meaos,  lhat.thc;ir  species  can  be  only  by  cb«- 
ascertaiDed  with  any  degree  of  certainty,  especially  under  ""*^» 
all  the  variations  of  mechanical  state  and  intimatf  admix'- 
ture  with  each  other,  to  which  they  are  subject. 

And  accordingly,  w«  see  those  methods,  which  profess  to 
supersede  the  necessity  of  chemistry  in  mitieralo((y,  and  to 
decide  upon  the  species  of  it  by  othef  means  than  hers,  y.et 
bring  an  unavoidable  tribute  of  homage  to  her  superjor 
powers,  by  turning  to  her  for  a  solution  of  the  difficulties, 
which  continually  arise  to  them  ;  and  to  obtain  firm  groundt 
to  relinquish. pr  adopt  the  conclusions,  to  which  the  princi* 
pies  they  employ  lead  them. 

Zeolite  and  natrolite  have  b^Q  universally  admitted  to  be  Zsoiitesnd 
species  distinct  from  each  other,  from  Mr.  Kl^proth  having  p^J^^^ 
discovered  a  conttderable  quantity  of  soda  and  no  lime,  in  tincttpsei^ 
the  composition  of  the  latter,  while  Mr.  Vauquelin  had  not 
found  any  portion  of  either  of  the  fixed  alkalis,  but  a  const* 
derable  one  of  lime,  in  his  analysis  of  xeolitef* 

The  natrolite  has  been  lately  met  with  under  a  regular 
crystalline  form,  and  this  form  appears  tb  be  perfectly  si- 
milar to  that  of  zeolite ;  but  Mr.  Ha&y  has  not  judged  him- 
self warranted  by  this  circumstance,  to  consider  these  two 
-bodies  as  of  the  same  species,  because  zeolite,  he  says,* 
*'  does  not  contain  an  atom  of  .soda;(«** 

I  had  many  years  ago  fpood  soda  in  what  I  considered  to  Soda  fooad  in 
be  zeolites,  which  I  had  collected  in  the  island  of  Staffii,  uS^tS!^. 
having  formed  Glauber's  salt  by  treating  them  with  sulphu- 
ric acid ;  and  I  have  since  repeatedly  ascertained  the  pre- 
sence of  the  same  principle  in  similar  stones  from  various 

.  •J1iU..Tniift.  for  ISlt,  p.  171.    f  Jonnuil  det  Miaei,  No.XUV. 
t  Journal  des  M)ne^  Ho.  CL,  Juin  1809,  p,4M, 

other 


B»  nn  coMToiiTioii  or  xsolitr. 

«lher  places;  a,.<l  Dr.  HuHon  «nd  Dr.  Ke.merlr  b»d  litp. 
wisp  detected  sodo  in  bodicj,  to  nhicli  tliry  gave  the  uame 

but  their  idee-  There  was,  hi>wei~r,  no  ciiTtBiitty,  that  the  sniyect*  oTaaj 
H»uy>  moiQ.  "^  Ihfse  eKperimCiits  wprt  of  the  siium  nature  as  what  Mr, 
ffi>t  Mil  uccr-'VaiK^oi^lin  had  eMlniiied,  were  of  that  species  which  Mr. 

HaAy  calls  inr-witype.  ' 

A  »[»Mira«n  Mr.  Hauv  wai  so  obliging  ai  to  sptid  me  lately  some  ep«- 

.rw  bj-Mc.      ^^^„,  „(■  m.peral^     TV.ere  ha,.pentd  to  be  -mcng  them  ■ 

cluster  ,cif  zeolite  in  rectangular  tctrsh«i)rul  prisms,  termt- 

nated  bv  obtii*F  letrBhedral  pyru'iiidi,   thr    fiioes   of  which 

coinridMl  with  ihnse  ol  ihe  prixni.     CheM:  crystula  were  «f 

a  considerable  H'ze,  aad  perfectly  ho mogtrnvo us,  and  labelled 

,  by    h\mte\t  "  M/'toli/pe   pf/rami'ict   du   drparl,   du   Ptiy  dt 

Dome."     I  stailed   myself  of  this  very  favourable  o|nM»rtu- 

nily,  la  ost^ertuin   whether  ibe  mesotype  of  Mr.  Haiiy-and 

nulrolile  did  or  did  not  differ  in  their  conifioiiil  ion,  aad.tbe 

retults  of  ibe  «K|ierinitmt»  have  been  cntirtly  uafdvountbie 

In  their  sepiiriiiiDH,  ac  the  followiug  Hccuuut  of  them  vi>L  ' 

TUi  imliiir,  lU  gTaini  of  this  zeolite  bdng  kept  red  hut  fof  6ve  mi- 

"..""ej"' '"''  ""="'*"'  ^^''5  "f  •'  K""^""*""'  Ijtwne  opa<i,i*;  ai,.!  inahW.  In 
*'"  '  a  jeioiid  expcrinieiil,  10  fjraiiiH,   Ueiii^'  exposed  for   10  mi- 

nutes to  d  btron^or  lire,  ln,l  U-Qo  of  a  {^lai^i,  uud  coiiiolidaied 
into  a  ha;d  Uaiisfjmeiit  stiUe, 

IflVrainsof  llii^zeulite,  >vhicli  ha>l  not  l;eeii  hudtvd,  nere 
r<.-dn<.-ed  to  a  fii.e  pundtr,  and  diluted  niurim^c  UL'id  (.ouicd 
upiiii  It.  Oil  staiidiiiir  :'jiiie  lioui's,  without  any  U|iplii.-utioti 
ol'  ileal,  llie  zeolite  eiitii  iiy  dia^olvtd.  and  nunie  liuur^  after, 
the  •-••liiiKin  beciiiiie  ajelly  :  this  jelly  nas  eiapoiaied  to  a 
dry  ^tate,  Miid  tneti  made  led  hot. 

Wuler  "US  repenieiliy  poured  on  liiis  ignited  matter,  till 
notliiiii^'  uiore  could  be  exiracled  Iruni  ii.  This  oolutioii  nas 
{;eiiJy  cvajioiated  to  a  dry  ^itate,  and  this  residuum  made 
tli^lith  red  but.  It  theii»eit:lied  :j'l^  ^r,.„[i<^.  It^asfnu- 
riale  qfsviln. 

ThesobKicn  oflli-snji;ruUu'of  ioi'ii,  b.'Jn-  Tried  with  so- 
KiLjons  i.fearbunate  of  ammonia  uiid  ox;<lir  ac.d,  did  not 
aliuid   ihe  I'.-ast   [>refi|>itale,   «nitli    would    have   happened 

had 


1 


•h^d  the  ,zef^te^C9ut&ined  apy.  lime,  ^s  the  muriate  of  Vune^ 
.would  not^i^ye  be^^Q  decoiaposed.  by  the  i^ition. 

Th^  remaining  ti(i||tter9  {yona  which  this  muriate^  of  soJa 
had  been  extracted,  was  repeatedly  digested  with  marine 
acid,  till  all  that  was  soluble  was  dissolved*  What  remained 
was  silica,  and,  after,  being  made  red  hot,  weighed  4*9  grains. 

The  muriatic  solution,  which  had  been  decanted  off  from 
the  tiilica,  was  exhaled  to  a  dry  state,  and  the  matter  lett 
made  red  hot.     It  was  alumina. 

fo  discover  whether  any  magnesia  was  contained  among  - 
this  alumina,  it  was  dissolved  in  sulphuric  acid,  the  solution 
evaporated  to  a  dry  state,  and  ignited.  Water  did  estrai:t 
fcome  saline  matter  from  ttiis  ignited  alumina,  but  it  had 
not  at  all  the,  appearance  of  sulphate  of  magnesia,  and 
proved  to  be  some  sulphate  of  alumina,  which  had  escaped 
decomposition,  for  on  an  additioD  of  sulphate  of  ammonia 
to  It,  it  produced  crystals  of  compound  sulphate  of  alumi- 
na  and  ammonia,  in  regular  octahedrons. 

Thisalum  and  alumina  were  again  mixed  and  digested 
in  ammonia,  and  the  whole  dried  and  made  red  hot.  The 
alumina  left  weighed  3*1  grainy. 

Being  suspected  to  contain  still  some  sulphuric  acid,  this 
alumina  was  dissolved  in  nitric  acid,  and  an  excess  of  ace- 
tate of  barytes  added.  A  precipitate  of  sulphate  of  barytes 
fell,  wjiich  after  being  edulcorated  and  made  red  hot, 
weighed  1*2  grains.  If  we  admit  -J-  of  sulphate  of  barytes  to  ,  . 
be  sulphuric  acid,  the  quantity  of  the  alumina  will  be 
rr  3'1  —  0*4  :=  2*7  grains. 

From  the  expeVinients  of  Dr.  Marcetf ,  it  appear^,  that 
3M5  grains  of  muriate  of  soda  affor<it  1*7  grain  of  soda. 

Hence,  according  to  the  foregoing  experiments,  the  \0  lu  cJmp©n«B^ 
grains  of  zeolite  analysed  consisted  of      '  !»»<•• 

Silica • •••     4-90 

Alumina    .*.  •  gf-^O  "  ' 

Soda  •'« 1*70 

Ice******* •••f     0*95 


y 


.'.-..V       •        r 
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.tif-iX^^dP**^^  ari?  rttfuottl  for  the  preseot,  as  being  familiar,  tl^oyg^h 
imce  Mr/Davy*8  iihportaht  discovefy  ofihe  nature  of  what  wa^  ^aTled 
^fYAtiVlatlclMa^  fhtf^Mdatieet,  tO\frhteh  tiMy  ireapptlcd,  are  koowo  dit 

<  PhiL  Trant.  1807  :  or  Journal,  toU  iXy  p.  30. 


.J.    .  r. 


Aa  tl)P«e  expentuenis  bad  been  uAr^ertaVeti  "more  fliV  < 

puFfjOie  cif  8*rt>rtaniing  the  oature  of  (he  cornpon*tat  phi 

of  ihimenUttr  thmi  iheir  proportions,  the  ofcji-rt  of  lh*«i  w 

consideTed  ai  uccompliohtd,  Hl(houj;li  )>Frrect  BocnracT 

the  Utter  rt-»pMt  had  not  been  Bttained,  and  whicb,  indn 

the  unMlj'MB  we  possris  of  natrolite  by  the  iltu&irious  cbem 

of  Berlin  renders  uiiaecetMry. 

MtMforio-       1  urn  indiici'd  to  {irer^r  the  nameof  Kfulite    for    th'w  •{) 

eolMD-     '^'**  "f  ■*<""•  '°  ^"y  "'heT  name,  from  hd    unwillingneu 

ebiitisrale   entirely   from   the    nom^Tclature  of  tnineratl^ 

vhile  arbitrary  naiueii  are  rctaiurd  in  it,  all  trace  of  one 

the  diicoveries  oflhe  grealtut  (ninETalo^tst  *ho  has  yet  a; 

peated  ;  «nd  which,  Ht  the  lime  it  was  made,  was  cunsiden 

asiacid  <vH!i,  a  very  ronsiderable  one,  being  the  liriil  additi< 

of  an  earthy  Bpcctri,  muiie  by  scientiHc  meaus,  to  those  « 

tabliahed  immemorially  by  miners  and  lapidaries,  u[id  hem 

t)avinit>  with  tungsten  and  nicktl,  led  the  way  lo  the  gre 

and    btilliant    exl)rnsion,    which    mineralogy    has    Hoce    T 

ceived.     And,  of  the  teverel  tubaiBDcea,  which,   rrom  d 

elate  of  science   in   his  time,  reriaiu  common  qualitiea  Ii 

duced  Baron  Cronstedt  to  ussoiiole  to^^etli^r  under  the  liaD 

of  zeolite  ;  it  is  this  winch  hjs  been  nust    im mediately    oi 

derstood  UK  hMch,  and  thi  qud'itii^^  of  whicli  have  been  a 

Eumed  MS  the  characleristjc  ou.'i  of  the  sjieiies. 

la^iira  Indeed,  [  think,  thiit  ihf  niinie   iui^ostd   on  a   «abstani 

liritlVb^   by  the  disLOVertr  of  it  oiifjht  to  he  held   in  some  de|;ree  s 

c4.  cred,  and  not  altered  without  the  rao'^t  nrgent  necessity  f- 

doi'is  It.      It  ih  but  a  ffeblf  and  just  retribution  of  respei 

for  the  service,  which  he  Ua*  rendered  to  science. 

Wfiwof  Professor  Strove,  of  Luiisanne,  who^e  skill  in  miaeralog 

''*'"''"^     .  i";  well  known,  having  mentinned  to  me,  inoneof  hia  letter 

,  bui  none  that,  fiom  some  exjierimeiilii  of  his  own,  he  was  led  to  sm 

^-  peel  the  exiileuce  of  phos|)hnric  acid  in  severul  stones,  an 

particularly  in  the  2eolite  of  Auvergnc,  I  have  directed  ni 

inqiiirifs  to  this  piiiit,  but  have  not  found  the  phosphorii 

or  any  other  Acknowledged  mineral  acid,  rn  lliis  zeolite. 

MFtjui  Many    persons,    from    experiencing    much    difficulty    i 

I  coniprehi'ndinij   the  comb:nation  together   of  the    earth 

have  been   led  to  suppose  the  existence   of  iindiscovert 

acids  in  stony  crystals.     If  tjuortz  be  itself  considered  as  a 


•cidy  to  #liicb  order  of  4K>die8  its  qualUieg  amckinore  neatlgr 
.MftimilAle  it.  tlmo  to  the  earths,  their  compositioD  becomet  /  . 
resdilf  lotelli^ible.  They  will  then  be  neutral  saltfi,  sili- 
cates, either  simple  or  com  pound.  2^olite  will  be  a  com- 
pound  salt,  a  hydrated  silicate  of  alufnina  and  soda,  and 
hence  a  compotind  of  aluanina  not  Tery  dissimilar  to  aUim. 
And  topaz,  the  singntar  ingredients  of  which,  discovered  by 
Mr.  Klaproth,  have  called  forth  a  query  from  the  cele- 
brated Mr.  Yauquelin,  with  regard  to  the  mode  of  their  ex- 
istepce  together*,  will  be  likewise  a  compound  salt,  consists  /  , 

ing  of  silicate  of  alumina,  and  fluate  of  alumina. 

Our  acquaintance  with  the  composition  bf  the  several  I«aeollfeal^ 
mineral  substances,  is  yel  far  too  ^ccurate,  to  render  it  metUne?""^ 
possibte  to  point  out  with  vany  degree  of  certaibty  the  owe 
of  which  zeolite  is  a  hydrate,  however  the  agreement  of  the 
two  substances  in  the  nature  of  their  constituent  parts,  and 
lb  their  being  both  electrical  by  heat,  directt  conjectufi 
towards  tourmaline. 

St.  James's  Piace^  Jan.  2S,  181 1. 

Additum  to  ike  Account  of  native  Jlfmi am. 

After  I  had  C5MEun[mBipated  to  the  President  the  account 
of  the  discove/'y  of  nativeyminium,  printed  ii)  the  Philoso* 
phical  Trausafetsons  for  1800^,  1  learned,  that  this  ore  came 
from  the  lead  mines  of  Breylau  io  Westphalia. 


JEjttraet  from  a  Pmper  communicated  to  the  American  PUlo' 

.  sopkical  Society  on  the  Disceioery  of  Faliadium  in  a  Natioe 

Alhy  of  Gold ;  by  Mr.  J.  Cloud,  Director  of  the 

eai  Procemes  al  the  9Knt  of  the  United  SiatesX. 


XN  1807  about  820  ounces  of  gold  bnllion  were  brought  Qqu  frooi 
iotx>  the  Mint  ^  the  United  States.    They  consisted  of  120  ^j^^^^^^ 

*  Annalcs  du  Mnieum  d'Hist.  Nat.  tome  6,  p.  24. 

Y^^  J<^u'^lrt<'l*  ^<^^  P- 1^^* 

)  ^AilDal.  d«  Chinu  vol  LXXl  V,  p.  99. 

small 
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i*ii  ingol^  «u(rh  Mnmiirtl  on  one  udc  with  tlw  anaa  •f 
I'arlu^t,  mid  ihe  iii!Cn|ilinn  Hio  dot  mimtu,  and  on  tke 
Other  wilh  a  globe.  The  fiiH^nF«  ol'  e^eh  iiisol  tiw  waa 
markeil  on  it.  Aruong  these  were  t»a  .lif)eri<iK  frnui  llw 
Olhen  $o  iDUcb  in  rolour,  that  Air.  CloiiH  |^re>iTiii>  ou«, 
■ragliiiig  3  oz,  II  dwtt,  13  gr«,  to  exHiniue  lU  The  ful- 
lovtng  were  the  expeniiieulH  he  miule. 

I.  NitroiDHrialit:  acid  was  einploved  on  one  portion  of  (be 
ingot,  to  tiud  witetlier  it  coiitaioed  ucy  eitvet;  uud  ituae 
was  rliKoi'crtd. 
11-  2.  Twenty  four  c:arat»  were  luixed  witJi  AS  carats  of  fine 
ailvtrr,  uud  cupelled  with,  lead,  to  separate  uiiy  oxidable 
ID«tal  that  ail)flil  Le  preteut  :  but  there  was  uo  dimimiti^ 
ot'  weighti  consequently  tlie  alloy  coatained  no  metaL  easilj 
AxidaUe. 

S.  The  fine  toetala  of  the  preceding  experiment  were 
flattcped  lielweeD  rollers,  and  subjected  to  the  action  of 
pure  iiitiii:  acid.  The  silver  and  the  uutive  alloy  mixed 
with  Ihe  gold,  were  dissolved  by  the  eciil,  which  acquired  a 
deep  brown  retl  coloitr.  The  metal  ihaj  remained,  waahed 
with  pure  water,  and  dried  by  tile  6re,  weiglied  23  caret! 
IJ  -jT.     tl  hiid  all  the  ui-peur-iiiiceol  tit.e  t;"ld- 

4.  The  metals  nol  dinsulvtd  in  the  Utttr  experiment  were 
Buhj.'ct'-d  10  ihe  action  of  iiitromuriatic  acid.  The  whole 
wuB  di'^solvrri,  except  a  small  quantity  of  silver,  »hich  had 
escaped  tlie  action  of  the  nitric  iicid.  1'lie  sulution  was  as- 
sayed with  muriate  of  ammoniii,  and  olher  lests,  from  an  ex- 
pectation of  tit>din<;  phitina,  but  no  trace  of  this  metal  was 
discovei-fd.     The  L;old  thrown  du«u  was  pure  to  ^ij 

5.  Pure  muriatic  acid  was  poured  into  tlic  luelaliic  solu- 
tion rcBullJni^  from  Exp.  3.  til!  the  silver  was  completely 
thiowii  down,  and  the  ncid  was  in  considcrHlile  excels. 
Knut-  of  the  colourini^  matter  was  pmipiialed  from  the  so- 
luiioii,  which  remained  red,  and  did  not  eiipear  at  alt 
chanjjed,  noti>  itlistauding  the  precipitHtiuii  of  the  t,ilver. 

From  tljf-t-  priliminary  experlmi-nts  it  iippeilrcd,  that  the 

alloy  "as-  a  rnn)i>ouijd  of  gold  and  some  metal  capable  of  re- 

ji,!ii.-  cnpeil.ii;ou,  and   s..lublc  Uth   in    nitric  and   iiilro- 

mu.iali.;  ^cuii.     lu  aduj.tiu-  the  fu)loi*i..-  oiode  of  analysis 

evident 
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evident  proofs  of  the  existence  of  a  noietal  j^ofiisessing  all  the 
properties  of  paMadiain  we're  ohtuined. 

I.  The  whole  ingot  was  combined  with  twice  its  weight  of  Analysis  oC 
fine  silver,  and  cupelled  with  lead  eqdal  in  weight  ta  the       ^n^*- 
mixture. 

II.  The  cupelled  metals  were  reduced  to  thin  platecr,  and 
kept  in  boiling  nitric  acid  till  the  siWer  and  palladium  were 
dissolved.  The  deep  brown  ted  solution  was  decanted,  and 
the  remaining  gold  washed  m\h  distilled  water,  which  was 
afterward  mixed  with  the  decanted  solution* 

IIL  Pure  muriatic  acid  was  added  to  the  preceding  sol a-> 
tion,  till  it  was  iu  excess,  and  nothing  more  fell  down*  The 
liquid  retaining  its  red  colour  wiis  decanted  .off,  and  the  pre- 
cipitate washed  with  distilled  water.  The  waters  of  elutri* 
atlon  were  added  to  the  decanted  liquor,  which  then  I^d 
nothing  in  solution  but  palladium. 

IV.  A  solution  of  pure  potash  *  was  poured  into  the  toe* 
tallic  solution  of  the  preceding  experiitvent,  till  the  whole  of 
the  palladium  was  thrown  down  in  a  brown  flocculeut  pre- 
cipitate.  This  was  washed  with  distilled  water,  collected  on 
a  filter,  and  dried. 

v.  A  portion  of  the  precipitate  obtained  in  this  experi- 
ment was  put  into  a  crucible  without  addition,  and  exposed 
to  a  heat  of  about  6o^  of  Wedgwood ;  when  a  metallie 
button  of  palladium  was  obtained  of  the,  spec,  grav*  of 
11041. 

VI.  Another  portion  of  the  precipitate  of  Exp.  IV  was 
mixed  with  black  flux,  and  exposed  to  the  same  degree  of     , 
heat  as  in  the  preceding  experiment.     The  result  was  the 
same. 

A  metal  supposed  to  be  palladium,  thus  obtained  from  a  t^,^  i^h^ 
source  where  it  was  not  known  to  exist,  required  to  be  com-  palladiam; 
pared  with  the  palladiiun  obtained  from  crude  platina,  to 
confirm  its  identity.  Comparatire  experiments  were  accord- 
in;^ly  made  with  prossiate  of  mercury,  fresh  muriate  of  tin, 
and  other  tests.  The  metals  from  these  two  sources  did  not 
exhibit  the  least  diOierence. 

Native  gold  is  never  found  perfectly  pure.     Hitherto  jt  and  no  other 

was  presenu 
*  Carbonate  of  potash  will  not  answer  so  w*jII,  because  part  of  the 

palUdium  would  remain  diasolted  ia  the  carbonic  acidv 


^^MOUNT   OF   AH    AVCIEKT    MOSAIC.  | 

rays  been  seen  allojed  *ith  silver  or  copper,  siuJ  o 
.-      Hily  nith  bntii,  nnil  with  olhi-r  ic^cUU  al«o.     The 

ui  woa  the  subject  of  tlie  preceding  experimeaU  ap- 
,M»-  o  hare  been  ullnv«(i  nilh  pnlladiuai  aloae.  If  it  b 
becu  lloyed  with  any  olher  metal,  exce|)t  silver  or  platint, 
ibe  (leriiuent  No.  II  would  have  tluiwn  it ;  and  silie 
WD  hnre  beeo  iliacovtired  by  the  first  exptrrimeat,  bim 
plai       by  the  fourth. 


^Hfi/i/sis  t  tiqve  Mosaictjouad  at  Roiiu . 

'Abcet  ". 

Il«,™««  'JThis  cement  is  of  a  yelloaigh  white,  very  eompact,  with- 
out grains,  and  pretty  hard.  It  blacken*  a  little  in  the  fire. 
Before  calcination  it  effervMces  briskly:  but  after  it  hu 
been  calcined,  nitrous  acid  dissolves  it  without  evolving  soy 
carbonic  acid.  In  the  former  ca^e  a  fev  yellowish  fiockt 
remoin,  and  some  fragmeniii  of  a  leddith  brotrn  cnloar, 
but  little  compuct,  and  resembling  the  porous  lavas,  or  puz- 
zolaoa.     The  yellowish  flocks  are  deetructibie  in  the  fire. 

Sulphuric  acid  precipitates  uoihiog  from  these  solution i, 
therefore  they  contain  no  lfi:d. 

Ammoniac  throws  down  only  s  little  alumine  sod  oxide 
of  iron. 
Anil^bifof  it       5  gram.  [77"2<)  grsjof  this  cement,  caliuned  under  a  muf- 
fle for  eij,'ht  hours,  no  longer  effervesced,  and  weighed  only 
2-ai5  sr  [43-48  grsj;  which  indicates  in  100  purls 

56-3  oftiuicklime;  and 

43'7  of  vegetable  or  animul  matter  and  carbonic  acid. 

10  grammes  of  this  cement  left  4*1  of  carbouic  acid,  when 
acted  on  l)y  nitric  acid.     We  have  therefore  in  100  parts 

5Q  of  quicklime  and  animal  or  vegetable  matter,  and 

41  orcurhoiiit  i.cid. 

•  \nri.  .!.Chin.i"l,  LXXIV,  p.313.    This  remrnt  was  amtby  Mi. 
Belloni,   DirccKir  uf  ilie  Imperial  School  of  Mchair,   who  consideiol  il 

of  Ilivir  mcui'^?.  iniJ  of  viieir  psrementt  in  comparimeDU. 


CniBHT  OW  AM  AKCIBMT  MOSAIC*  ^  14| 

€^0  comparing  these  two  analyses  we  find,  that  the  cement 
contains  inr  160  parts 

Quicklime • • 56*3 

Curbonic  acid ...•••••••  41 

•Vegetable  or  aaimal  matter i«««***«     2*7 

loo-o 

In  this  cedieot,  we  se^^  the  lime,  if  it  were  employed  The  Ibne 
quick, .has  reamed  from  the  air»  and  in  the  lapse  of  time»  |^^^ '^'^ 
nedrly  all  the  carbonic  acid  neceiKiafy'  for  its  sataration. 

I'his  IS  the  first  time  df  my  observing  this  fact*  As  tTUstaacubB. 
haVe  never  fbond  the  lime  in  mortar,  however  aadent.  satu- 
rated with  carbonic  acid,  I  am  itidined  to  suppose*  that  the 
veg^ble  or  aoloaal  matter,  that  served  as  a  gluten,  pro- Hew  iibeial* 
moted  the  absorption  of  carbonic  aeid ;  of  rathfer,  that  the 
ceihent  in  qu^tion  was  mstde  with  carbonate  of  lime  (whit- 
in^),  and  not  with  qaickliine* 

tn  the  latter  case  about  $7  parts  of  carbonate  of  lime,  and 
3  of  oil,  gloe,  or  ciieese,  most  have  been  employed. 

tn  the  former  the  fcemeat  woold  have  been  composed  of 
about  56  parts  of  quicklime  to  3  of  vegetable  or  animal 
matter. 

It  is  obrioas,  that  these  proportions,  which  are  found'  at 
present  to  form  the  oement  in  question,  were  oot  followed 
in  its  preparation* 

If  oil  were  employ^,  it  would  have  increased  in  weight 
in  drying ;  and  then  less  than  0*03  must  have  been  osed^ 
which  appears  to  me  impossible. 

It  is  more  than  probable  therefore/ that  the  sabstaace  em*  lis  iNidhtMe 
ployed  was  analogous  to  the  caseous  part  of  milk,  and  then*®"P*''**T 
it  would  have  diminished  in  weight  by  losing  the  water  it 
contained,  which  served  to  reduce  to  a  paste  the  lime  or 
carbonate  of  lime. 

From  this  analysis  it  appears,  that  the  cement  was  very 
simple ;  and  that  those  we  now  compose  on  the  same  pnn»    - 
cipie  would  become  equally  hard  in  time. 
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NOTES. 

*  '  iS^hik  Jtfbt '  f  1.  k^iiM/irarttf,  'f(<i»s«  aboat  nobuy  but  which , lo^ 

after dispri-siug,  abriUiamt^MiisftCiiBiifd.  'iff.  %  bu  cloudy:  windS.W. 

13.  A  few  drops  at  iatervals :  rain  in  tbe  S.  by  inmculation.     14.  a.  m. 

CutHuluMf  wi^h  haze  mdually  increasiDS  above :  p.  m.  clouds  below  dte- 

"petii :  'tf  flb^  ^feratki  VefV  of  cj^JV'^dbtoHftfed'Mattnsct.     15.  Elevated 

clod  OS,  nHI^ '  tttH^  >of  >  9umUu9  ;^obm  Itttge  drops  about  noon :  at  sun- 

1|et,  the  4^tenL  ahf  rklUy  bekmred  with  r^d-^ud  yellow,  on  cirr^c^unulttt 

^aai^i^s^  t$r.^kr0tt/{^ti^ :  yfi'n^f  ,night. , ,  x6^,m.  m.  Windy :  p.  19.  .snu^l 

nmr,  c^ffeveoing^  with  coloured  dmu,  and  ofTMTtiiiut/^^   IS.  Eveningy 

Js^e  ciiriV  p^i^ting  upwards.     19.  a.  m.  Thunder  showers,  chiefly  tb 

^.  S.  W.  and  N.     X  strone  rariabTe  charge  in  the  inisulated  con^ucter. 

6  p.  m.  Fair  and  Vindy,with  ctmulbifrhf  ii>'.  96,91.  Iff  indy:  much  deir. 

S3.  Light  raid  i.'ui.:'Bho#^r8  p.  rill      93.  *  Misty- nkMning:  ^cannila^, 

' with  ctrriot/rafwj' freui 'the  S.:  about  oM,  thiHeYiio8CuUtMl,aBd8h«wci«  - 

prevailecl^  p.  m.  i .  SA.*  Miaty  •pnomiiig :.  ,oitmfihttratut:   a,  few  dr^»p*  vf 

Mrain:  ereoing,  evrrot/ra/itf .    .S5>  Misty,  aad .gaining  at  ,8)  a.  m.  ,Wii^d 

S.  £.  Evening,  cumulostrt^tui  eyaporatiug,  lieneatb  a  veil  of  cirriw,  which 

at  the  moment  of  sunset,  was  of  a  light  silver  grey,  and  during  twingbt, 

passed  through  ycllowjlirange,  red,  and  purpfe,  to  dull  gW'y^  and  laslfy 

became  again  somewhat  red :  much  dew,  with  a  very  moist  air.     96;  A 

•small  lunar  halo,  on  clouds  moving  in  a  northerly  curseBt.    97.  Windy, 

.'  a.  m. :  small  rain,  evening :  much  dew.    98«  Windy.     80.  a.  n|.  C^yjitf, 

with  points  dependent  and  crossing,  and  cumntlw  foiy^^)g  .^ncath  :,M9 

p.  m.  Cirrocumulus,  with  much  dew.     The  barometer  unste^y,.     31. 

Fine  day:  cumulus^  cirmn ,  cirrocummlua '.    a  diffused  blush  On' the  tw"!- 

\  light,  which  begins  to  be  very  luminous.         •  '  ■  ■  ^ 


RESULTS. 

•  •  ■ 

Wind  westerly,  with  little  exception,  to  tbte  time  of  full  moon,  when  it 

came  round  6y  N.  to  the  Eastward. 

Barometer:  highest  observation  30*99  in.  lowest  99  50    in. 
Mean  of  the  period  so'OiS  in . 

Therm.:  highest  observation  74%  lowest  49®.  Mean  of  the  period  59  90^. 

Evaporation  3*14  in.    Rain  0*88  in. 

L.  HOWARD. 
Plaibtow, 

M«M  Afon/A  26, 1811. 
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II  thr  Intimation  of  ihe  Slemi  ^fPlmU* 
Light:   iy  JW.  Decabdollk*. 


iDcliratkia  of    \^\ 

11(^1,  with  which  th< 


Hllthepbt 


bm  known 

fawn  of  TTg 

nitoo. 


ibnt  living  vetc^tables  exhibit ,  tliere 

srdinitry.^c  the  enf.rfr^  and  o<>u*tdncf 

incline  toward  tlw  lif^hL     Nat  only 

has  no  explanation  been  given  hitherto  of  this  foct  by  mij 

physiologic),  but  nriters  have  even  been  fonnd,  who,   more 

not  from  loli-  of  the  poet  thnn  of  the  naturalist,  hare  ascribed  this  tcD- 

'"" '     '  dency  lo  gome  kind   of  instinct  or  volition  in  pUat*.     [ 

think  I  caa  prove  in  a  few  word^,  thut  it  is  a  bimple  nod  ne< 

ceaetiry  cunsitqueace  of  the  known  laws  of  vegetation.   What 

I  have  to  say  in  this  respect  will  even  appear  of  so  elemeotwy 

a  nature,  that  every  one  will   be  surpnued   not  lo  have  omI 

with  in  all  books:  anil  ibat  1  shall  be  pardoned  for  wntiog 

it  only  OD  account  of  the  wanderings,  iato  which  Mmebave 

^ue  on  the  lubject. 

iiian,  Evet7  one  knows,  that  tlie  state  of  wlvery  whitennt  Mid  | 

i^xtraordiiiBry  elongnlion,   nrquired    by   plaots  tbaE  (rrow  in 

darkness,  is  designated  by  the  liTin  etiolation.  All  who  have 

general    studied  this  disease  know,  that  it  ii  not  «  general  diseaire, 

•^csl        but  a  local  affection  :    as   I   have  satisfied  myself  by   direct 

Its.     If  we  expose  to  the  ligiit  of  day  an  etiolated 

wo  dKvs  it  will  acquire  4  ^reen  colour  perceptibly 

r  to  thai   of  plants,  which   have   grown   in  open  day- 

If  we  expose   to  the  light  one  pari  of  the  plant,  be 

[his  puL't  alone  will  becouie  grecii.     If  we 

.ubbtance,  this  place 

while  the  rest   becomes  green.      The 

er  leaves  of  cabba[;cs  is  a  partial   elio- 

lutioii,    and   a  thousand   other    examples    might   easily   be 

tjuoted.     Etiolation  thert^fore  is  certainly  a  local,  aud  not 

a  general  disease. 

On  the  other  hand  it  is  equally  certain,  that  betweea 
complete  etiolation  and  complete  verdure  every  possible  in- 
termediate degree  exists,  delermined  by  the  inteusity  of  the 


eJiperiii 


it  leaf  o 


cover  any  part  of  a  leaf  with  ii 
will  remain  while,  while  thi 
whiteness  of  the  inner  leaves  ' 


*  Mdn.  de  la  Soc.  d'Aroudr,  vbl.  11,  p.  lOi. 


light. 
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tight.     Of  tliis  liny  one  may  easily  sutisrv  himself,  by  st- 
tending  to  th*^   colour  of  u   plant  exposed  to  ihe  fi)tl  day- 
light;  it  exhibits  in  sucLession  hII  ihe  degrees  of  verdure. 
1  had  RlreHdy  seen  the  sanip  p  he  no  in  en  on  in  «  p«rti<^u]nr  Etkilatrd 
manner,  by  exposing  etiolattd  plants  to  the  light  of  lamps.  P'*""  "p"*** 
In  these  ex  peri  ments   (inserted    in   vol.  I,   of  the  Mem.  detl'itht. 
SaeoHM  itran^tTj)  I   uot  ouly  snw  the  (.'olour  come  on  ^ra- 
dilally  according lo  the coiitiDUanceofihe exposure  to  light; 
but  I  satifltied  myseir,  that  a  certain  intensity  of  permaiierit 
light  never  kpvts  lo  a  plant  more  than  n  cenain  decree  of 
colour.     The  same  fact  re:<clily  shown  itself  in  nature,  whea 
ne  eRatniiie  the  plants  that  t;ro\v  under  shelter  or  in  foreiti, 
or  when  we  examine   in   siici.essiaii   the  state  of  the  leaves, 
that  form  the  heads  of  eabba^e-. 

Now   let  Its  examine  the  state  of  a  plant,  that  Is  not  Plants  not 
equally  enliRbteued  on  all  aides,  as  ive  »ee  ihem  in  foreals ;  "*"^^  *"■ 
and  Mill  better  in  plants  cultivated  in  hothouses,  or  in  com-  In  foicu,  bat 
toon  rooms.    That  part  of  the  stalk  wlijth  is  exposed  to  the  ''<""«.  o* 
least  light  uiuit  oecessarily  he  a  little  more  etiokied  than 
the  other;  consequently  it  must  elongate  itself  ■  little  more, 
while  the  hbreson  the  bide  next  the  light  must  become  on 
the  contrary  a  little  more  «hort  and  stifl".     But  it  is  evideut,  Inelioe  to  th« 

thai  this  itiequulitv  of  elongation  belncen   the  fibres  of  Ihe  "'*''  '""" 

.  .  ,        ,  .  ,  ,  pmisl  etlo- 

two  opposite  sides  eaiiiiot  take  place  without  Ihe  extremity  Uiioo. 

of  the  stalk  leodini;  lo  incline  toward  the  side   where  the 
fibres  are  sbortMl,  ihHt  is  to  say,  on  the  side  next  the  tight. 

Thus   it  appears.  If  this  theory  be  true,  that  the  energy,  Thii  InniliM- 
with  which  plants  intline  themselves  tuward  tin-  light,  must  '''^  P'lpor- 

,  ...!.■  , ■   L     .1.  """»'  <"  the 

be  proporlioniit  to  the  luequnhly  of  the  light  they  fecetve  drpicoiOis 

on  opposite  sides,  and  to  the  greater  or  less  propensity  to  »'•=*'*'>■ 
etiolation,  that  eiich  plant,  or  part  of  a  plant,  pn«>e«ses,  itt 
consequence  of  its  structure.     Thi^  I  shall  proceed  to  prove 
by  fects,  moBt  of  them,  it  is  true,  already  known,  but  which- 
will  be  80  many  confirmations  of  my  hypothecis. 

The  parts  of  pljntj   liable  to  ctrolarinn  alone  possess  this  Only  parti  uf 
tendency  to  incline  toward  the  lii;bt.     Of  this  any  one  may  P'»"'*.''»W«  ■• 
aatisfy  himself,  by  examining  thif  hranche*  direiMed  toward  ci.hf  towtii 
the  windows  in  a  greenhouse  not  well  li-hied.     fie  will  find, '"  '*•>•■ 
that  they  are  always  the  young  shoots,  capable  of  emittiDg 
exigen  gas,  that  direct  themielvc*  toward  the  li^l ;  and  _ 

/VuL.  XXX.— Ocr.  laii.  L  thu 
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that  the   «ii«r|^y   of  tlii^  direction  is   greatest    . 
herbuceoni  tfalkt,  in  wbich  ihe  phenomviian   of  etinUtiv 
iiBlsoiDosI  rttnurkabte.     Id  for«si*  the  «oo<ly  branchn  or 
Mem*  theiUMflvts  nay  fvequcotly  be  observed  tolBted  lo  gain 
au  apua  placu;  but  ihit  it  hecauae  tlie  uuequal  dislribuiioa 
oT  light  hai  eontinued  fcvetal  jearsi    the   braiichen  w«rc 
beat  in  their  irreta  stute,  and  have  acquired  aolidity  io  ttiat   i 
in  whicb  thuy  art   round.     Of  this  1  have  wtisGcd  inys«lf.  < 
by  direct  mt^osures.    Permit  roe  here  to  obterve,  that  it  «iaj 
be  |Kiiul)le  to  avail  oui^elvei  of  this  fiTo|ierty  uf  vegetables 
to  focmed  curved  timber  for  the  purpose*  of  the  arts,  by 
directing  the  light  on  certaii)  trees  in  a  uuitable  manner. 
The  >nc1in«-  In  the  inAtancei  I  have  qooted  it  may  be  suppoaed,  that, 

''T'".*D"a^'   '^  "'^  branches  do  not  bend,  it  issoWy  on  account  of  their   t 
lo  the aaxibt-   haidness:  and  iiidt^ed  tt  it  evident,  that,  the  inor«  flexible 
l>t;i  the  brandi,  the  more  will  it  be  brnt  by  the  same  qaantity 

or  |>art)«l  etiolation  ;    but  a  striking  exniaple   Hill   prsvet 
bui  iof  Dflt     (hat  the  iacliiialion  toward  the  light  dae«  not  lake  place  i 
'l.'il''^'^.  "*^  '""*'  flexible  brancbei'.  when  (hey  want  ih*  faculty  a,_ 
bie  af  decom-  decompOMfig  carbonic  acid  gas  by  means  of  li)(ht.     Tbti  ei^A 
P^"8  "j'      ample  is  dodder,     1  have  satisfied  niy»e!f  by  dii-ect  eiperi- 
ai  dwider,'       ments,  ib«t  it  does  not  incline  itself  to«nrd  the  light ;  that, 
pluced  under  water  i:i   the  siin,   it   dot-  not  decompose  car- 
bouic  acid  gas,  and  co.isuquently  can  lengthen  itself  equally 
on  both   sides,  thongh  unequally  ilhimiiied. 
It  lependt  The  whole  of  the  piienomenoii  liieri  consists  in  the  partial 

oai  pa-iiil^^   elongiiiioo  produced  by  eliglation.      But  it  is  known,  that 
(lie  ve»el3,       the  elongation  takes  place  chiefly  in  the  vessels,  which  draw 
along  with  thero   as   it  were  the   cellular  texture.     Conse- 
quently,  the  more  vessels  there  are  in  a  plant,  or  a  part  of 
s  plant,   the   more  it  ought  to  in-line  toward  the  light.      In 
and  h  surrely  plants  totally  destitute  of  vessels,   this  inclinatioa   laust  be 
'umrftlrmcd   s'-"*i''^*='y  perceptible,  because  the  rouiiJcil  cells  grow  nearly 
iir spherical       alike  in  all  directions:    htnce  this   Jueliualioa   toward   th* 
"*  ''  I'^'ht  is   next    to  nothing  in  the  crvplugainiu,  as  in  certain 

a\'j^!c  composed  solely  of  rounded  cellular  texture.  Those 
of  the  cryptogauiia,  which,  :is  the  inosse*  for  example,  are 
composed  of  two  sorts  of  (;elUilar  texture,  one  with  rounded 
the  otht  r  with  tubular  cell*,  uppruuch  the  vascular  plants^ 
m  consequence  of  ilie  Intler,  nhii'h  is  capable  of  more  or 
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'%»  elongatimi ;   mnd  in  thesd  we  may  observe  t  ilow  and  ^ 
^Keble^ndination  toward  the  Hghti    Lastly,  plants  famished 
with  vessels,  and  of  these  pfi^nts  the  stems,  in  which  vteisels 
tnost  abound,  exhibit  this  iQclination  most  forcibly. 

I  coticipive  thi^refore  I  hate  proved,  by  this  combination 
of  facts,  that  the  hitherto  onexplkined  phenomenon  of  the 
inclination,  of  the  stems  of  plants  toward  the  light  is  rea- 
dily reddcible  to  the  knOwn  laws  of  etiolation. 


.XVI. 

On  tki  f6i^tkig4t^itiL9i9  of  the  RowMms^  unik  ^  List  of  FruQt 
culHvaied  by  them^  lUH^  tn  our  tfatditu.    Bf  tht  /tigki 

Hon.  Sit  JosK^tf  Basiks,  JSofl.  JT.  B.  P.  R.  S.  ^c.  • 


M 


R.  A.  Knight  was  the  first  person  among  us  members  The  ft 
iof  the  Horticultural  Society,  who  ob^rved,  in  reading  I'*'  foiciqf- 
Martial,  strong  traces  of  the  Romans  having  enjoyed  the  ^''*'* 
luxury  of  forcing^houses.  I  shall  cite  the  principal  passages 
Upon  which  he  has  founded  this  observation,  the  truth  of 
which  is  not  likely  to  be  controverted,  and  add  such  re:* 
tuarks  as  present  therosehres  upon  the  Roman  hot^houses^ 
with  a  few  words  ota  the  subject  of  Our  own. 

The  first  epigram  is  as  follows :    . 

miHida  oe  Cineuiti  timeant  pbiAaria:  brumaa»  ttoob  «r  this 

Mordeat  et  tenerum  fbrtior  aura  neonis , 
fifbemis  objecta  notis  specularia  puros 

AdAittudt  aofes^  et  ii«e  ttM  diem,  &c. 

Mattiai,  hb.  vtii,  14. 

Qui  Corcyrist  vidit  pomaria  regis, 

RiiSy  Entelle,  tose  prieferat  tile  domus.  ^ 

tovkk  purpuraoa  urat  ne  bruma  racemos, 

Et  galidun  Bacchi  muuera  frigut  edat ; 
Condita  perspicua  vivit  vindemia  gemma, 

Bl  tapiittr  Mix,  nee  tamim  uva  latet. 

•  Tiim.  of  tM  Hort  8oe.  Hbl,  I,  p.  147. 

Ls  F^aaaiiieutt 


t  P«BClMC>IiaDlE9  OF   TSE 


FfeininFUn)  locfl  sic  per  bombytina  corpus 
CulculuA  iri  riitiiU  eic  niimi^riitur  aquH> 

Quid  iioo  ingeuiu  volnil  nutura  1^ 

AutumiiuiD  stcrilia  ferre  jubetur  hivms. 
Martial, 


UH.  •  II 

A  lib.  viii,  St.      I 


The  four  last  lines  of  the  first  epi^^ram  are  omtlied,  U 

haviug  no  rtrert-uce  whatever  to  ihc  subject. 

Their  node  of      From  these  {•ussagcs,   and   from  that  of  Pliiiy,   in   nhidi' 

^JJ^"-       }       ;1U  us  that  TiWrius.  who  was  fond  of  cucumber*,  had 

t       1  in  his  garden  throughout  the  )eur  by  meuus  of  [ipc- 

evlaria)  ktoies,  where  thej'  nt^re  ^towii  in  boxes,  wheeled 

out  in  fine  neallier,  und  rt.-[ilaced  in  the  uighta  or  in  cold 

iveather,  Pliny,   bvok  xis,  icct.  2J,  ncf  mav  eafely    latet,. 

that  forcin^'-houHtit   were   not    uukiiowii  to   the  RomanitJ 

though  tl.ey  do  not  appear  to  have  becu  carried  into  |;eae* 

ral  use. 

FKie.  in  com-      Flues  the  Romans  were  well  ac(|tiuiiited  with  ;  ih^  did 

iruB  B«e  „„t  use  Open  firts  in  their  aparlments  as  we  do,  but,   in  tht; 

.jinwif  I  lem.    ^^jj^j.  ^oyotfie,  ^t  leni^t,  they  aUays  had  flues   under  ibr 

floors  of  their  apartuieuts.    Mr>  Lj'Mcis  found  the  flues,aBd 

the   fite-vUce   «h,.,ire   (liev   re<:.-li.-J  he^U,   in   the   llonian 


villa  he  1 

uF^  aLsvnLLil 

n  OoL 

CrilcrJl 

10  ;   111  llii.  b.nhi.  also. 

which  nc 

good  housL' 

-ould   b 

e  «ilho 

t,   flues  were  used  to 

pommun 

.ate  u  Lrtjc 

.ropoit 

0,1  of  he 

1  for  their  sudatoriei, 

or  aivi'ali 

igripi^rtrneii 

s. 

t  uy.d 

The  a 

tide  nidi  wh 

th  Ihei 

«.udo^ 

s  weif  glared,  if  the 

mlead  of 

t<-rin  m:\ 

•  be  used,  »: 

5  talc. 

r«;iat  « 

e  call  iMusfovj'  glass, 

{hjds  .;. 

cularis).     A 

lloiue 

the  ap. 

tuieuts  of  the  better- 

most  elu5 

,(;s  "'ere  fur 

ishi'd  ^ 

illl  cur 

aJDs  (vein  "J,   to   keep 

rnvay  tiie 

snn;  Jiidwl 

dows  (, 

>ccu/<iri 

t),  to  resist  cold  ;  iso 

couiifion 

»aMl)eu*e 

f  this 

niiterial  for  wiiidows,  that  the 

L>r,  or  jiiTSon  who  fittt'd  the  jjunes,  had  a  name,  and 
.-ulled  spccalarius. 

I  the  t|ii}{raiiis  the  folloivinjj  reraaiks  [irosent  them- 
i,  Tlie  hr»t  ill  nil  protmhility  described  a  peach-house, 
ord  ])ulc,  which  i^  meant  as   a  ridicule  upon  the  prac- 

l,>l.ml.  Q.iji.;iiini  12.     The  Roman'  lUo  msde  trantpaieni  bic- 
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tir».  givM  reason  for  this  sii ppOBitioii  ;  we  all  Vnow  tlint 
pputhcB  (rtowii  nndtfr  glass  tnunot  be  endowed  eilher  with 
colour  or  with  flttvour,  unleis  they  srt'  exposed  by  the  re- 
moviil  of  the  ligbli,  from  the  time  «f  their  litkin^  their  le- 
•ond  swell,  «fter  stoning,  to  the  direct  rays  ol' the  sun:  if 
this  is  not  done,  the  bi^st  ^orts  are  pale  ^reen  when 
ripe,  and  tiot  lielter  ihati  turnipe  in  pnint  of  flttvuur ;  but  it 
is  not  lilcety,  ihnt  ;i  Roman  liot-house  shuitld.  in  the  in- 
-fiincy  of  the  iuvenliiTn,  be  fiirnislicd  aith  iwuvable  lights, 
at  aura  Hte.  Tile  RoiDuni<  had  peaches  in  plenty  both  hard  Thej  had  both 
and  inciting*.  The  flesh  of  the  hard  peHuhes  adhered  to  •"'"'"  p'-'nij. 
the  stonea  us  niirs  do  ',  Hud  were  preferred  in  point  of  flu- 
rouviothe^ofionest- 

The  second  epii;niin  refers  most  phiinly  to  a  grape-houae.  The  lecand 
but  it  does  lift  seem  lo  have  hteii  calculated  to  force  the  'P^f">  •'•■ 
crop  at  an  earlier  period  than   the  natural  oae;    it  it  more  gnjw  huiue 
likely  to  hore  been  contrived  for  the  purpose  of  securing  a  ^'  ^^^  rnft. 
tate  crop,  which  may  have  been  tnHiiaifed  by  destroying  the 
first  Ret  of  bloom,   and  encourugiiig  tbt  vinet  to  produce  a 
serond.    The  last  line  of  the  epigram,  which  atules  the  office 
of  the  house  to  be  that  of  compelling  the  winter  to  produce 
autumnal  fruits,  Icadtt  much  to  this  opinion. 

Hot-hoB«es  seem  to  have  been  little  used  in  England,  if  Hoi-boius 
at  all,   in   the  begi.u.ii.g  of  ihe  last   century.      Lady  Mary  J"'"'V 
Wottley  Montagu,  on  hrr  journey  to  Constantinople,  in  the  tury  in  Enf. 
year  1716,  remxtlcs  the  circumstauce  of  pine-apples  being 'o'*^ 
terved  up  in  the  desert,   at  the  Electoral  table  iit  Hanover, 
Ks  «  thing  she  had  never  before  seen  or  heard  of;    see  her 
Leiltra.    Had  pines  been  then  grown  in  England,  her  lady- 
tihip,  who  moved  in  the  highest  circles,  could  not  have  been 
ignorant  of  the   fact.     The  public   have  still  much  to  learn 
on  the  subject   cf  hol-hmises,   of  course   the  Horticultural 
Society  have  tnuch  to  teach, 

They  have  hitherto  been  too  frequently  misapplied  under  MiHpplicdM 
the   name  of  forcing-housea,  to   the   vain  and  ostentatious  ^"'"S" 
parpose  of  hurrying  frnits  la  maturity,  at  a  season  of  (he 
year,  when  the  sun  has  not  the  power  of  endowing  them 
with  their  natural  flavour ;  we  have  begun  bowerer  to  apply 


*  riiiif,  lib.  XV,  sect,  t 


t  PUnj,  lib.a»,  irel.ll. 


■*^  pur(ic.se  of  p'tMntinj;  thai  PxcvlUiil  fruil  lo  tb*   sail)  ^ 

bis  fri*niiil  influence  Is  the  ^>•^«t  acl<vv,  \\i-  Iwvt  olhen 
the  piirpn«eiir  TipEoiutt  gM].n:k,  in  which  thrj-  .irv  »Ki 
ffom  tlte  chillJni;  rHe,  Ik  uf  uur  unrerlaia  aDluinn*,  «n^ 
ttaff  biouyht  ihem  tu  ■)■  high  «  dearer  of  pertn 
here,  ii>  tiihrr  S]iLiiD.  Fiince,  or  luly  cftn  b<M>t  •& 
have  pine^houscs  alui,  in  nliicti  that  deliciite  fruit  >■  ni 
in  a  better  Hiyle  thkn  n  gen#r»lly  prsciiMd  Id  its  lutit^ 
tertTopic^l  countrira ;  fcxcept,  ^crtupii,  ta  itie  w«ll  in»B^ 
gardtnsofnch  indiriduHls,  who  muy.  if  (fiie  care  and  atl 
tion  iH  usfd  bv  their  ^rdeiim,  buve  pines  im  good,  bat  ( 
not  hHTe  them  better,  (lian  thtue  we  t(now  ho«  to  gnm 
En^Uod. 
Thtr  •>1)  b«  Tiie  next  geuf  rttilon  will  iu>  dmibt  etect  liot-JivaKi 
fuwd.  much  \uTftet  dimeiisiauc  ihon  those,  to  which  we  Van 

iherlo  eon6n>^  ourselves,  iiiich  a>  BR  capntile  of  rail 
treea  of  cni«i<l<' ruble  iii2« ;  they  will  aliia,  instead  aF  hi 
in^  them  nithfliies,  euch  u  ifc  use,  and  which  ica«lrin 
wails  thut  conceal  thein  more  than  half  of  ibe  oannth  tl 
receive  from  the  tires  that  hpHt  them,  use  naked  tubts 
nii:t!i1  tillF-d  with  steam*  instcnd  of  smoks.  Garden 
will  then  be  eiiubltd  to  admit  a  proper  praportion  «l 
to  thi'  tree^  in  the  seHSon  <tf  flouPTicia,  and  as  we  alrei 
are  auure  of  the  use  of  bee.->  in  our  cheny-bouset  tct  did 
bute  the  fioUen,  uhere  wind  cannot  be  admitte^l  to  dispe 
it,  and  of  sliabin^  the  tre^s  Viheu  in  full  bloom,  la  put  1 
I'lillen  in  motion,  ihey  will  Bud  liu  difficulty  io  sfttiag  I 
shyest  kiiidb  ol"  fruits. 
Fi'jii.  lilt  It  does  not  require  tlie   ^ift   of  prophecy  to  foretell,  tt 

cu'nv.'iH'in     ^'■*^  '"^"B  t''^  "l*'  '*"''  ^^^  uvocado  pear  ot  the  West  Indii 
ilnrin.  the   fliit   peach,   the   mandaiine  oranj^,   and   the   Utclii 

China,  the  manyof,   the  inmigostBn,  and  the  durion  oft 
East  Indies,  and  possibly  other  iiiluable  fruits,  will  belt 

1  A  ne;it  and  ingenious  fancy  for  lieatinf;  melDn  Sttma  by  ttttiat 
peaccd  ip  the  GentleoianV  Magaiiiic  Toi  JaiiuarT,  17^5. 

+  The  mango  was  tippiicH  by  Mr.  Aiion,  h^  Mij^iy's  piHene-, 
(he  Royal  G^irdent  at  K'W,  in  the  autumn  oF  180B,  who  hu  fiequcni 
tilienrd  fruin  ol  the  mopilus  j™]>onica,  uliidi  is  a  good  but  nol  a  ! 
|«riot  fruit. 

que 
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quest  at  the  tablet  of  dpttlebt  |>er9aiis ;  and  •ome  of  tliero,         ^ 
perhaps  ID  leM  than  half  a  century,  be  offered  for  sale  oo 
ev^  market  day  at  Cereat  Garden. 

Subjoined  is  a  list  of  .those  fruits  cultifated  at  Rome, 
in  the  time  of  Pliny,  that  are  now  grown  in  our  English 
gardens. 

jUmondt^*'  Both  sweet  and  bitter  were  abundant.  Modem  fruits 

Apples.-^'i  sorts  at  least :   sweet  apples  (jnelimala)  for  ^^^^^^[JJf 
eating,  and  others  for  eookeiy.    They  had  one  sort  without  ' 

kernels. 

Apricots. — ^Pliny  says   of  the  apricot  {mrmeniaeu)  quae  " 
sofa  et  odore  cocnmendantor,  Hb.  xv,  uet*  1 1.    He  arranges 
then  among  his  pluoss.     Martial  valued  them  little,  as 
appears  by  his  epigram,  xiii,  46. 

Ckerries  were  introduced  into  Roase  in  the  year  of 
the  city  680,  73  A.  C.  and  were  carried  thence  to  Britain 
120  years  after,  A.  D.  480.  The  Romans  had  eight  kinds, 
a  red  one,  a  black  one,  a  kind  so  tender  as  scarce  to  bear 
aay  carriage,  a  hard  fleshed  one  {durMcmm)  like  our  bigar* 
reau,  a  smaU  one  with  a  bitterish  flavour  {lamrea)  like  4Nir 
littie  wild  black,  also  a  dwarf  one  not  exceeding  three  fdelT 
hig^. 

Cketttmis. — They  had  six  sorts,  some  more  easily  sepa- 
rated from  the  skin  than  others,  and  one  with  a  red  skin ; 
they  roasted  them  as  we  do. 

jRigJ.-^They  bad  many  sorts,  black  and  white,  large 
and  small,  one  as  large  as  a  pear,  another  no  larger  tbaa 
an  olive. 

Jtfifd^j^'^They  had  two  kinds,  the  one  larger,  and  the 
other  smaller. 

JUfift/6«rrsi«»--They  had  two  kindu  of  the  black  sort,  a 
larger  and  a  amaller.  Pliny  speaks  also  of  a  mulberry 
growing  on  a  brier :  iVarctm<«r  et  in  rubis^  L  xv,  sect.  27, 
hat  whether  this  means  the  raspberry,  or  the  common  black- 
berry  does  pot  appeir* 

JV»ri*^They  had  baale-nnts  aud  fliberds;  (has  quoque 
mollis  p(t>tegit  barba)  I.  1^,  mcI.  S4  :  they  roasted  these 
puts. 

P«ar«.-«-X)f  these  they  had  many  sorts,  both  summer  and 
fvidtes  fruit,  melting  and  haid,  they  had  more  than  thirty- 
six 
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nX  Kinds,  l^ine  were  calk'^l  liWaiis:  we  Ijbvc   our  pnniid 
p«ir. 

Ptumt. — Th<-y  hfid  a  mulliplidty  of  sorts,  [ing«ns  turbt 
pninorum)  blur  h,  white,  and  CBriFgated,  one  »>rt  wu 
CBlled  iMniDii,  from  >Ib  cheii|iiiesii,  another  tlunanccna.  tbii 
had  much  itoi-.e  and  lidle  fleih  :  from  Martial's  Epigram, 
siii,  2Q,  we  may  conclude,  ihiit  it  una  wliat  we  now  nil 

Qatiteej.— They  had  three  aorU,  one  nas  calteJ  chryM* 
inela  fioin  iis  yellon  flesh;  they  boiled  tliem  with  honejr, 
•B  we  make  marmulude.     See  Martial,  xiii.  C4. 

Seruires- — They  had  the  »|iple  shaped,  the  pear^iihaptdt' 
and  a  smHil  kiQd.picib»bly  iheumeai  we  gather  wild,  pw' 
sibly  the  Htarnlc. 

Slrawberrift — they  had,  bat  do  not  appear  to  hate 
priced,  the  climate  is  too  warm  to  prodiKO  this  frait  in  (leiw^ 
feciioii  unlewin  the  liille. 

Viaet- — They  bid  a  multiplicity  of  these,  both  thick 
fclcinned  (dumetuu)  and  thin  fkiiiiiedi  one  vn^e  growing  al 
Rome  piY'Juri^d  Xl  amjibors  uf  juice,  84  gallon:].  Thvf 
had  round  betrieil,  uiid  louj^  bi^rried  &Drts,  nne  so  loo)^,  Ihtt 
il  was  called  daciylidcH,  the  griipes  being  liki  th*-  tii.j^ers  oo 
the  liund.  Martial  spciikB  iat-curahly  of  the  hard  skinned 
grape  for  tatiiip,  xiii,  C2, 

WalnuH.—TUi-y  had  toft  thelied,  and  hard  shelled,  ss  we 
have:  in  tho  golden  n^v,  when  men  lived  iipoii  ai:orns  'he 
gnJii  lived   upon  walnut^,  hence  the  nauie  ju^lans,  Jovis 

As  a  mutter  of  curioBity,  it  hati  also  been   deemed   expe- 

'    dient,  toadil  a  list  uf  the   fniit»  eulhvuttrd    in  our   English 

.    gaideiis.in  the  year  1573:   it  ii*  iHken  from  a  book   entitled 

1-ive  Jlniidicd  i'oinl^  oi  good  lIuBbundry,  &c.,  bv  Tliomas 

Tusser. 

Thomas  Tnsser,  who  had  receivtd  a  liberul  education  at 
Eton  school,  and  at  Trinity  Hall,  Cambridge,  lived  many 
year.  a»  ;.  farmer  in  Suffolk  and  Norfolk:  be  afterward 
reniKVtd  lo  London,  wherp  li>'  published  the  first  edition  of 
hi*  work  und^r  the  title  of  One  Hn.idrtd  Points  of  good 
IIn,-,Undry,  in  J657. 

|ii  bit  fuuith  edition,  from  which  this  liat  it  taken,  he 
first 
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first  introducdl  the  sidlject  of  gardenings  and  his',  given ''us 
not  only  a  Kst  of  the  fruits,  hut  also  of  all  the  plants  thes- 
ctittivttted  in  ooir  gardens,  either  for  pleasure  or  profit,  an« 
der  the  following  heaJs. 

Seedes  and  herbes  for  the  kycheu,  herbes  and  rootes  for  O^edi  of 
sal  lets  and  sawce,  herbes  and  rootes  to  boylc  or  to  batter,  ^^  VJ^^ 
strewitt^  herbes  of  all  sorts,  herbes,  branches,  and  flowers 
for  wiDdowes  and  pots,  herbs  to  still  in  summer,  necessarie 
herbes  to  grow  m  the  gardens  for  physick  not  rtherst  before. 

This  listcopsis^  of  more  thon  15P  «[^es,  bende  the  fol« 


lowing  fruits^ 

• 

List  of  oM 

Apple  trees  of  all  sorts 

Miifterry                             Enfiidiih 

A  pricocken 

t  Peaches  white  and  red 

Barberries 

Peeres  of  all  sorts 

Booliesse  black  and  white 

.  pee#  plums  black,  and  yellpw 

Cherries  red  and  black 

Quince  Trees.     .   - 

Chestnuts 

lUspia          ... 

^Cornet  Pluios 

§Reisona 

Damisens  white  and  black 

Small  Nats 

Fit  herds  red  and  white 

Strawberries  jred^  and  white. 

Gose  berries 

Service  Trees 

Grapes  white  and  red 

Wardens  white  and  red 

Greneor  Grass  plums 

.  WallnuU 

t  Hurtil-bcrrie*  , 

Wheat  Plums 

Medlers  or  Merles    . 

.  * 

*  Probably  the  fruit  of  ^omus  ip^tcals,  commonly  called  comelisii. 
cheriy. 

f  HurtleberrieSf  the  frait  ofvaeinhtm  tltU  idea^  though  no  longer  cuU 
tiTited  in  our  gardens,  are  still  esteemed  and  serred  up  at  the  iables  of 
opulent  people  in  the  counties  that  produce  them  nataially.  They  are 
erery  year  brought  to  London  from  the  Pocky  eonntry,  near  LeHh  Tower 
in  Surry,  where  they  meet  with  ao  ready  a  sale  among  the  middle  classes 
•f  the  people,  that  the  richer  clatses  scarcely  Icnow  that  they  are  to  be 
bought. 

X  Th/t^llcwjletkfd peach  now  uncommon  in  onr  gardens,  \>ut  which 
was  ftequcnt  40  years  ago,  under  the  name  of  the  orange  peach,  was 
called  by  oaraneeftert  meliooton, 

§  By  reiiont  it  if  probable  that  ccrrants  are  meant ;  the  imported  fruit 
of  that  name  of  which  we  make  puddings  and  pies  W4s  called  by  our  ao- 
^eston  rairin  Jk  Cerance, 

Though 


Tltauiih  the  fig  is  oinittnl  1'5  TiMwr,  U  wn  CM4»Mlf  Hf 
tradaiKd  iut«anr  garil<fn«  before  be  vralr.  Cafriiiwl  P*U 
M  Mid  l«  lw*e  im^atM^  fnMB  Itkl)  iIhM  Ivee.  vfaidi  u  Mill 
^moing  in  the  garden  of  the  archbudtop'* 


Mttkod  of  prfparing  Or-fiaU  m  a  rttteenlrittfd  rtatt  fir 
PatHieTt.  and  for  other  Vtu:  ijf  Kicuarb  CatbCBTi 
Ao.  14,  Mead'i'Tow,  LmmbMh*. 


A  WMhodof 


iTh 


sm. 


h«s  been  leng  ■  desiiJeralum  to  find  »nt  a  method  ef 
preparing  os-gall  for  the  use  of  painters,  to  a»  to  aroid  ihe 
disagrcestble  smell,  which  it  cotitiacts  by  keeping  in  a  liqnid 
Mate,  «nd  at  the  Mine  ttoiv  to  preserve  its  useful  properties 
I  have  iDvented  a  method  of  doing  it  <«itb  very  iittte  expense, 
which  will  be  a  gteat  aaving  to  tliose  who  nse  ^ll|  hs  it  •ill 
prevent  it  from  pHtriFyiu^,  "T  birediii;;  niai.';;ols. 

One  ^all  prepared  in  my  mettiod  will  serve  on  artist  a 
long  time.  a»  it  will  keep  a  great  number  of  years.  It  wiH 
be  H  convenient  article  for  use,  <is  a  small  cup  of  it  may  he 
pluced  ir)  llie  same  box  wliicli  contains  other  colours, 
where  it  will  be  always  ready.  The  qualities  of  g-<ill  are 
well  known  to  artists  in  water-colours,  particularly  to  those 
who  colour  prints,  as  maoy  colours  will  not,  without  gall, 
work  free  on  snch  paper,  on  account  of  the  oil  that  is  used 
in  the  printing-ink. 

The  artislH  who  make  drawings  in  water-coloun  alko  vis« 
gall  in  tha  water  which  they  mix  their  colour  with,  as  it 
clears  away  that  greasiness,  which  arises  from  moist  ha uds 
upon  p8[iCr,  Bi  d  makes  the  colour  work  clear  and  bright. 
My  preparatinn  is  ready  for  use  in  a  few  minutes,  all  that 
is  ni  ci'Ssury  bein^  to  disijolve  about  the  siie  ol'  a  pea  of  it  in 
a  table-:' poot -fill  of  water. 

•Tiiin..  of  Srr.  of  Art=,  vol.  KXVIII.   p.   106,     Ten   guineas  were 


.     fftEPAftATlOV  OF  OX-6AL1.  '    | j|5 

It  is  also  of  great  use  to  hoosekeepers.  Bailors,  and  others,  acd  kv  cl«^% 
tn  e!eaii  woollen  clotheM  from  grease,  tar,  &c. ;  sad  will  be  ^  ^ 
found  odvant»geoo8  for  many  other  por poses* 

if  it  should  meet  with  the  approbation  of  the  Socif^j,  I 
have  no  objection  to  prepare  it  for  sale, 

1  am,  Sir^ 
Your  obedient  Servant^ 

RJCiiARD  CATHERV, 

Sptanic^-  ColiMi  rcr. 

fro^stjiw  pHp^rmg  Ox'^Gall  in  a  concentrated  states  bg 

by  Mr.  Cathety^ 

Take  a  ^11  fresh  frqip  the  ox,  i|nd  put  it  into  a  basin,  let  Method  of  pw 
jt  stand  all  ni^ht  to  settle,  then  pour  it  off  frorn  the  sediment  P»"»f  **•. 
into  9^  clean  earthen  mug,  and  set  it  in  a  saucepan  of  boiling 
water  over  the  tire,  taking  cure  that  none  of  the  water  gets 
into  the  mug.  Let  it  boil  till  it  is  quite  thick,  tiien  take  it 
pi|t  and  spread  it  on  a  plate  or  disb,  and  set  at  btffore  the  tire 
to  evapor^e;  and  wlien  as  dry  ^  you  can  get  it,  put  \t  into 
small  pots,  and  tie  papers  over  their  tops  to  keep  the  dost 
from  it,a^d  it  will  bef^ood  for  yeors*« 

Certificates  were  receive^  from  Mr,  Gabriel  Bayfield,  No»  TeftioMMi^ef 
0,  Park  Placo,  Walworth  ;  and  Mr.  William  Edwards,  No-  !*•  '^'^ 
1^,  Poplar  How ;  both  botanical  colourers ;  stating,  that 
they  have  used  the  ox^gall  prepared  by  Mr.  Cathery,  and 
find  it  to  answer  belter  than  gall  in  a  liquid  state;  that  this 
preparation  is  (Vee  frorii  disagreeable  8melt,  and  is  mnch 
cheaper,  as  one  ox-gull  thus  prepared  will  last  one  person  for 
two  years,  and  be  as  fresh  as  if  just  takf  n  i^Vum  the  ox. 

A  Certificate  was  received  from  Mr.  James  Stevvart,  Xo.  andatsea. 
2(5,  St.  Martini  Street,  Lt'iceuter  Square^  stating,  \,^i  be 
lately  befonged  to  his  Majesty's  shl  >  th«  Vesinl  f-  i^ute,  und 
that  he  took  out  with  himt  '^^  &  voyage  lo  NeMm^nndUnd^ 
a  l^rg^  pot  of  the  prepared  ot-gail,  for  the  purposte  of  wn^b* 
ing  bis  greasy  clothes  for  two  years;  that  he  foqafj  it  very 
servioeal^le^  and  to  keep  its  virtue  a)f  well  as  the  tirst  da\'. 

•  GaU  wiH  1ke«f  s<un€  time,  if  merel>  boiTc4  «o  m  to  <»epw«te  the  'bu» 
mmoui  part,  agreeably  to  the  directioias  of  Mb  jp.  Clark,  or  prof'i>3Qe 
^roust.  See  Joum^I^ToI.  XVII,  p»  341.    C. 

XVIIf. 


^^  XVI II. 

fr.  Bouilloti't^raHgf,  on  ihe  Amalgam  of  31er<urg 
and  Siker  taUfd  Arbor  Dianti'. 

Aitw  Dnna  -^  "^  procCM  meiitiurieci  by  Baume,  which  is  geoentlly 
niaWc  ol  lie-  followed  for  obtaining  the  peculiar  amalgHiu  of  mercury  iwd 
'^Z^Z^ln  Ml"*"-,  k""*"  '"  chemistry  by  the  name  of  arbor  Di-i.a,  U 
wlucb  kit  not  th<;  only  one  capable  of  nfforiiing  tho»e  bvautiful  cry*- 
'""^  tslline  tigures,  that  distiiigui&h  this  curious  production.      I 

liave  obtained   the  same  object  by  an  alleratioii  in  the  ootn- 
mon  rwethod,  that  eoabiei  me  rery  easily  to  reaove  the  me- 
tallic arbonzation  from  the  liquid  in  which  it  is  formed. and 
IbtiK  to  Veep  it  ill  another  Tes&el  unaltered. 
IH^^^^^  The  process  is  very  airaple.      In  the  nitric  aolutiurwor 

mercury  and  silver,  both  folly  saturuted,  ur.d  diluted  with 
the  quantity  of  water  directed  by  Baume,  I  suspend  3  or  6 
drachms  of  irery  pure  mercury,  tied  up  in  a  piece  of  fine  li- 
nen doubled.  The  metallic  ftulutiont  soon  peaetrste  to  the 
li)«ri.-,:ry  enclosed  in  the  cloth;  and  we  prenenlly  perceive 
clutters  of  bi.'ButifijI  ntedlea  forming  round  it,  and  adhering 
to  the  nucleus  of  mercury.  Tlitse  ne«lle^  grHilunIly  increase 
in  bulk,  and  in  h  short  time  rMind  ubove  an  incli  in  length. 
Mihed  of  re-  When  the  metallic  arborization  cerises  to  increase,  the  bag 
mor'iDg'n.  loaded  with  beautiful  needly  prisms,  which  appear  to  me  to 
be  tetrai-dral,  is  to  be  taken  out ;  and,  by  means  of  the  iilk 
thread,  «ith  which  it  was  tied  up,  fastened  to  a  cork.  Tlie 
whole  is  then  to  be  suspended  under  a  small  glass  jar,  in  the 
tnid?t  of  which  the  metallic  crystals  may  be  preserved  as 
\ou'^  a-  tve  please.  1  have  a  crystal lizaliou  of  this  kind  in  my 
lahnialnrv,  »liich  has  retained  all  its  beauty  these  two  years. 
TinlublT  <he  The  sotidily  (if  the  metallic  crystals  obtained  by  my  me- 

p.o|,«i*,mof  iJi^l,  tonip;ir(d  with  the  weakness  of  the  threads  that  form 
dilFirieni  ''^'^  comnion  arbor  Dian:e,  lead  me  to  suppose,  that  the  pro- 

portions of  mercury  and  silver  are  not  the  aaiue  in  the  two 
casts;  .ind  I  would  have  endeavoured  to  ascertain  the  differ- 
enrr,  if  Mr.  Vaiit|uelin,  to  whom  !  have  comrnuuicated  the 
f;itt,  liiid  not  undertaken,  to  remove  every  doubt  on  this 
head  liy  a  cumparatiTc  analy>>is. 

•  Aniiarii  de  Chin).  Vul.  LXll,  j>.  93. 

The 
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■The  ilifiCTent  configurstiong  of  the  crystals  too  may  gi»C  aiue  tbe 
e  to  some  hiterestitiE  rt-sc^rt Ill's,  which  1  have  not  yet  bad  *'■"('<*  "rf"*" 
I  time  tr  — 


SCIENTIFIC  NEWS. 

iR.  Heitekin  having  e\posecl   a   solution  of   very  pure  Solationcrf 
CftrboiiBte  of  potaah  (o  ihe  action  of  the  galvanic  pile,  found,  "'twuMrf 
that  iu  three  or  four  days  the  litjoid  next  the  negative  pole  |>a(ed b^ (iJn- 
had  acquired  «  golden    yellow  colour;  and  a  very  decided  nitia, 
•mell  of  oximuri^tlic  acid  ivas   perceptible.     With   the  ni- »nd  o«i"uri- 
Inites  of  silver  Biid  of  mercury  the  yetlon   liquid   formed   a^'t 
grumou*  preci iiilate ;  and  it  completely  destroyed  the  co- 
lour of  litmus  hlue,  and   of  ink.     The  liquid  next  the  po- 
■itive  pole  was  higlily  ciaustic.     The  conclusion*  he   draws 
*re,  that  potash  and  o:iimuria1ic  arid  are  cotnposed  of  tlie 
Hme   principles,  or  of  carbou,   hidrogen,   and  okigeu  iu 
different  pru portion*. 

It  ia  a  circumstance   not  ti   liltle  remarkable,   that  Mr.  Upioioaof 
Curaiidau  and  Dr.  Davy  were  led   to  form   6imilar  notions  "'  Ciir»udMi 
,     .         .   '  ontheaoipte 

of  the  oiimuriulic  ucid  about  tbe  same  time  at  Pan*  and  luiuniofot;- 
London.  From  the  circumstauces  of  the  times  it  may  be  o""'"^!-- 
presumed,  that  there  could  be  no  communication  between 
them;  but  it  is  probable,  that,  thouj^h  the  merit  of  discovery 
is  equally  due  to  both  these  gentlemen,  if  it  be  not  a  fal- 
lacy as  Mine  suppoM,  the  priority  rests  with  Mr.  Curaudau, 
(K  his  paper  waa  read  to  the  French  Institute  on  tbe  5th  of 
March,  1810. 

The  following  is  one  of  the  experiment*,  on  which  Mr.  Oiinuruiic 

» Curaudau  founds  his  opinion.     By  combining  oximuriatic  e>('°r>^  ■ 
gu  directly  with  nitrate  of  silver  h  precipitate  is  formed,  meuniefilve^ 
without  any  oxi gen   being  disenguged  ;  and,  as  the  wei^^ht 
jrf  the  precipitate  thrown  down   is  proportional  to  that  of 
tiie  gas  employed,   he  infers,  that  it  ii  a  compound  of  the 
Buriatic  radical  and  silver.     He  infer*  farther,  that  in  this  ' 
proce**  the  hidrogcn  of  the  acid  dianxidaie*  the  silver;  and 
the  silver  thus  disoxidated  enter*  directly  into  combination 
frith  the  muriatic  radical,  so  a*  to  form  a  nuriuret  of  silver. 
Biticc  we  see,  why  potatli  ia  the  humid  way,  audearboo  in 
■  the 


■ACVYirM  l»t*W.  J'  J 

llt«4))7,i>ilt  nolfleraiiifMse  thUtali:  aad  «li<,  »B  ^  atte 

haw!,  biiirotc'"  M>  nisilT  «#ects  th«  rrvJurlion  or  the  CDrt*l. 

mA  »ti»i  0-03  The  propnrtionii  Bmsftf^d  by  Mr.  Caraudnu  \o  the  mnriaiie 

•""*'*"       Biid  (we  one  put  «f  liidrogen  to  thirtj-lhrt*  of  ftximaristk 

Th-r  iT.eu<rie      On  (Tie  33<1  nf  N*remb*r.  1810,  at  ^alf  afler  oae  in  the 
''^"'''  *rt>'riii'<m,  three  iilmofiiheic  stones  Ttll  in  tht  ceaimuoeaf 

Ctiifkutivill^,  rsnlon  oF  Meitiig,  department  of  the  Lairrt. 
Theif  f«tl  wwt  wcrampantcd  by  a  series  of  rietonatrooii 
«hi(  U  prccrdrit  it,  and  listed  bome  niinatH.  The  MiitHi 
nf  thv  exiilmtions,  lo  the  number  of  three  or  four,  fbtloired 
by  arunibliii^  ooiBC  otcasioned  by  theechoes,  was  heard  u 
loud  at  Orltvn*  a*  at  the  place  where  the  atones  fell.  It  if 
Mid  tt  «iia  eiiuall;  loud  at  Montari^s,  Salbri,  Vierzon,  abd 
Bloi-.  at  all  wh^eh  places  it  excited  alaTm,  being  supposed 
lo  «ri»e  from  the  blowiai;  up  of  a  pn«der  tnagtfine.  The' 
VKp1o«ions    mutt   therefore   have  tuken    ptuce  at  a  gteat' 

Cfcnmtwneff*  The  fall  of  these  btones  wni  perpendicular  ;  aniJ  withauf ' 
•tdiBiifUL  the  appeuTance  uf  any  lii;ht,  urbMlUrhre.  Oite  fell  at 
Monlelle  but  has  not  b<-t-r>  round.  The  other  two  fell  on« 
at  \'i:iei.ui,  the  other  ut  Moulin  Briile.  All  these  places  ar« 
wtt:>.n  thi  distance  of  u  mile.  One  of  the  stooes  weighed 
nbout  tweiity  iiooiids;  it  made  a  hole  in  the  girouiid  juBt 
lur^e  (iiougli  fi>r  it«  aduii:-sinii,  in  a  per|)eiidic>ilar  direction, 
ilritiuR  up  ihe  earth  to  liie  height  of  eij;ht  or  ten  f*<t. 
1'he  i.-oi>e«as  luken  out  liulf  an  hour  ufter»urd,  ohen  it 
was  btill  so  hot,  that  it  could  scarcely  be  held  in  the  hands. 
It  hu<l  u  strong;  vinell  of  (jUKiio'.Tticr,  vvhicli  it  reiaintd  till 
it  »a<qiiite  cold.  The  »et:oiid  ^iniie  formed  a  eimilar  hdle 
llnte  iL'.t  ilfep.  It  ivuinliid  foi?y  ponn.ls,  and  «as  DOt 
tHkcii  out  oi'  llie  Kr«ui<d  fr>r  t-igbtetu  huuis  after  its  fiill, 
trheti  il  UM-i  vvilLout  heat- 
llx-ttoneiil*.  Thetc  stones  weri;  both  sliapele^is  masses,  irregularly 
«tib«d.  rounded  at  all  their  angles.      Tlii-y  .■ont:ii\i  rather  more  fer- 

rugiiKnirt  gluliule  ,  than  thosL"  that  fell  nt  I'-AiKle,  in  Nor* 
in»™l\  ;  these  gloljules  are  soini:>vhat  larijer;  and  the  CO* 
lour  of  (lie  ^toIlc,  nhen  liroki'ii,  is  li^-hicr.  They  are 
iiui''k1y  ovicied.  very  lieuiy,  sufficitnily  (lard  to  scratch 
gtaas,  broken  "ith  dilTiculty,  and  the  fracture  i»  irregular 

aud 
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and  very  fine  grained.  The  exteroBi  cruit  is  a  quarter  of 
■  liiie  tliii'k.  and  of  u  blacbjiih  gray  vuli^r.  The  &ubal4nce 
of  the  stQiie  n  marked  with  u  IWh*  bltick  lint«,  irregulart 
very  distinct,  and  from  halla  lino  to  two  hiiM  broad.  They 
tnverite  it  indiKTimiaatcly  in  all  ilirtvtioni,  lik«  the  veina 
of  certain  roarblea.  Doet  not  this  ttera  to  indicate,  that 
tht^y  exiited  previous  to  their  fall,  and  were  formed  in  iIh! 
tainc  muiiiier  us  rocks,  uod  aot  in  the  atmaapheri:?  The 
day  whtii  these  stones  M\  waa  reiaarkably  calm  and  serene; 
the  sun  shone  as  bright  hb  in  one  of  the  finest  day*  of  au- 
tumn ;  and  nut  a  cload  appeiired  above  the  horizon. 

Directions  for  Bolliog  to  and  from  the  East  Indies,  Chinai  DitMtionirN 
New   Holltiud,  Ca|)e  of  Good  H opt:,  and  the    interjaceut  ^ 
parts,    compiled    chitfly   from   Original    Journals 
£a8t   liidia  House,  and  from    Journals  and  Observations 
made  during  Twentv-one    Vears   Experience    navigatiog 
in    those   Seus;    by    James  Horshurf;,  F.  R.  S.      Purt  1, 
pnblisbed  I8O9,  qnarto,  3Rg    full    pages  with  side  notes, 
contents,  and  0  copious  indt^x. — Part  II,  corresponding;  size 
and   type,   506   puges,  just   publiahed.      Sold  by   Black, 
Parry,  and  Kingsbury. 

This  valuable  publication  cannot  fail  to  be  of  great  utibtj 
to  British  itavigatore,  who  trade  to  the  southward  of  the 
equator,  as  well  at  those  belonging  to  bis  Majesty's  oavy. 
Exclusive  of  sailing  directions  and  local  dpscripliotis  of 
winds,  weather,  currents,  ports,  headlands,  islandb,  coasti, 
dangfrs,  &c.,  the  geographical  situations  of  all  the  particu- 
lar headlands  islands,  ports,  and  dangers,  are  stated  from 
actual  observations  of  sun,  muon,  and  stairs,  or  by  good 
chronometers.  The  necessity  of  a  work  of  this  nature  has 
long  been  known  to  navigators  ;  as,  former  din-ctories  having 
beeo  compiled  from  a  moss  of  heterogetieout  and  very  incoi* 
reel  materials,  obtained  when  ships  were  navigated  by  dead 
reckoning,  prior  to  ihe  application  of  marine  chronome- 
ters and  lunar  observations  to  nautical  science;  and  these 
directories,  for  the  greater  part,  having  been  generally 
tnnsciibed  from  each  other  for  nearly  a  century  up  to  the 
present  lime:  they  are  conBianily  fraught  with  errour,  and 
■f  litllt  me  in  the  present  improvad  Aai«  of  oavigation. 


•etsimnc  ntm. 

Upon  this  work  ih?  a:iibi>r  has  bntowMl  nearly  fiir 
yran  of  af  inoot  •■onttaiit  Ulioar.  la  ardvr  to  render  it  m 
cnrrrct  at  pov'ib'F,  o>:>rannab1r  to  the  ini^rlsnl  rnd  he 
had  til  virw,  which  vav  tile  -i-curity  of  lh«  li<m  anil  pro- 
perty of  nmnhrs  in  a  ^'nt  conmtrcM)  nation.  How  fir 
tbii  rud  hiM  tH-en  attained,  sctciitiKc  and  oaiat  inea  eaa 
ytilly   npprcci^itp. 


Meditalamd  Chemiral  Letfunt,  S'.  Ceorge's  Hot^t^  mi, 
George  Street,  Haaovtr  Square. 

Tbeie  Medical  Lectares  will  revoramtDce  as  usual  in  0W 
'  first  «e«k  of  0<.'lober,  at  eight  in  th«  inorning;  and  tbeChe< 
mical  at  a  (joartet  af^»  uiae,  at  No. 9,  Geor^itreet,  tJaito- 
ver-«quare. 

Clinical  Lectom  are  given  on  the  cases  of  patients  regis- 
tered in  St.  Georgc'c  Hospital,  every  Saturday  morning  at 
nineo'cloct:  by  George  Pearson,  M.D.  F.  R.S.,  sen.  pby- 
wciBD  to  St.  George's  Hwpiul ;  of  the  College  of  Phyii- 
dana;  honorary  Fellovr  of  the  Imperial  Medico-cbirur^cal 
Academy  of  St.  Pi-ttrsbnrgb,  &c. 


lectures  on  Surgery,  and  on  Physiology. 
Mr.  A.  Carlisle  F.  R.  S.  F.  L.  S.  professor  of  Anatomy 
in  the  Royal  Academy,  and  surgeon  lo  the  WestminEter 
Hospital,  will  bt-gii)  Ilia  Ci»me  of  Lecluie^  on  the  Art  and 
Practice  of  Surgery,  on  TnesilBV,  Oclobi'r  8,  at  eight  o'clock 
ID  the  eveniiiK.  at  his  house  in  Solio-square. 

The  snbiect  »ill  be  contiimwi  on  Tuesdays,  Thursdays, 
and  Saturdays,  nl  the  «uiiie  hour. 

The  l>i«ea!teB  and  Accidents  ullotted  to  the  province  of 
Surgery  will  be  fully  treated  of,  and  illustrated  by  Cases  from 
the  Lecturer's  experience.  Tlic  liillifrent  Operations  will  be 
dem on bt rated,  and  the  Anatomy  of  the  Parts  cxplaintd. 

These  Lectures  combine  Views  ..f  tho  Natural  History, 
Pbysiulo(;y,  and  Patholo^'v  of  tlie  Unman  fiody,  culculated 
to  illustiHle  the  tev<:rul  Pruci.ss<;:i  of  liculln}^,  mid  lo  afford 
ftcompendioui  View  of  the  Animal  Economy. 
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ARTICLE  L 

Or  «  Pnpttff  ^A*  repubive  Biret$f  that  met  on  Ugktt 

bjf  Mr.  M  ALVt*. 


I 


N  my  last  pftperf  I  annooDcedt  that  light  reflected  ffom  Narmoptrtki 
•the  surface  of  transparent  bodies  acquires  new  propertieSf  JJ^T^**** 
which  distinguish  it  essentially  froin  that  which  emanatei 
directly  from  luminoas  bodies. 

I  have  since  continued  my  researches  on  the  same  sab-  Inrettigatioa 
ject;  and,  subjecttn^f'tbe  results  of  my  experiments  to  cal- •"*****■•*• 
eolation,  \  havearrifed  at  some  remarkable  consequencest 
which  taod  to  elucidate  the  modeof  actioo  of  substances  on 
light.  ^^ 

I  had  observed,  that,  when  the  light  is  reSected  under  a  RetbcicdHghl 
certain  angle  by  the  surface  of  a  diaphanous  body,  it  ac-  *^"*^!J2*Ii 
quires  the  properties  of  the  rays,  that  havebeen  subjected  to  l^ht  4o«ib^ 
double  Ttfraction :  and,  atttirtg  out  with  this  remark,  I  con-  f^^^^^ 
trived  to  modify  the  rays  of  light  by  simple  transparent  sob-  Tbeptrtitl  ai» 
stances,  so  that  they  entirely  escaped  the  partial  reflection,  £!nmi«i^ 
which  is  commonly  obaerred  at  the  snrlhce  of  these  tub-  talMaaeai 
atances.    t  eapMO  any  number  ^  these  substances  to  be  ^'•^****' 

^  Mta  4a  laSoe  ^httm^  vol.  II,  p.  asa.    t^««»al>  P*  95. 
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iravened  by  &  soUr  ray.  wilhoat  any  of  iN  particin  b«inf 
nflecled;  wliich  Tufniehtei  mMitis  of  iDMisnnnit  with  acco- 
ney  the  quantity  of  tight,  that  (hear  «ab«taiimahierb;  » 
problem,  which  the  partial  refieciion  had  rendeied  iiupOM*- 
ble  Id  be  solved. 
■ndhMB  The  light  (hat  hat  undergone  thiii  tnmliflrdttoo  comporla 

^^poIi*h«J  .^^ff  .^  ^  ^.^j,^^  mannef   with    opakc    poli»h«l    bodiea. 
Under  determinate  angles  it  cea<ies   to   be  reflected,  and  t* 
totally  absorbed,  while  within  and  bej-ond  theae  angles  it  it' 
in  pari  reflected  from  the  surface  of  these  bodies. 
Direct  nj  on       When  a  solar  tay  is  msilt  to  fiill  ort  a  polished  glnv.  that 
■n  uniitrerH    |g  ^^  silvered,  thii  ray  is  in  part  reflected  at  the  fint  and 
second  surface,  and  its  intensity  increases  with  the  angle 
of  iacidence,  reckoning  from  the  perpendicular ;  io  other 
words,  it  is  so  much  the  greater,  in  proportion  as  the  ray  it 
more  inclined  to  the  reflecting  surface. 
Ll|lieprrTh  But  if  the  direct  light  be  subject  to  this  law  of  iotensit/t 

au»l7  reAccicd  thai  wliich  has  been  already  reflected  follows  a  wry  d<C> 
fcreoiUir.  *  fercnt  taw,  when  H  ia  reflected  anew  by  a  second  glass.  In 
certain  directions)  instead  ofincreasing  in  inteinity  with  tb« 
angle  of  incidence,  on  ihecontmry  it  diminishes;  and,after 
having  attained  a  certain  minimnm,  hegins  to  increase  ac- 
cording  to  the  siime  law  as  the  direct  light.  These  minima 
ar«  relative  either  to  the  inclination  of  the  ray  to  the  re- 
flecting surfaces,  or  to  the  ant;1es  which  these  surfoces  form 
with  each  other,  so  that  the  li^ht  reflected  by  the  second 
glass  is  a  function  of  these  threv  angles.  This  function  has 
un  absolute  miniiDum  ;  that  is  to  say,  a  point  at  which  the 
intensity  of  the  tight  reflected  by  the  second  glass  it  alto- 
gether null.  Calculation  has  led  me  directly  to  the  cir- 
,  cumslances,  that  produce  this  minimum^  and  I  have  veri- 

fied it  by  a  very  simple  experiment,  which  1  shall  proceed 
to  describe. 
Anilait  ^^'"'^  "^^^  *"^  glasses  inclined  to  each  other  at  an  angle 

whjchaliihc    of70*22':  if  we  then  conceive  between  theae  two  glasses  k 

■bxirbed  bj  a    fleeted  by  one  of  the  glasses  |>ara1]el  to  this  lia«  will  not  be 

iecon4.  reflected  anew  by  the  second;  it  will  penetrate  it,  without 

any  of  its  iiartielen  experiencing  the  action  of  the  repulsive 

forces,  that  produce  the  partial  reflection.     Within   or  bfr 
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yoad  ttie  angle*  1  have  mentioned,  ihe  phi 
ceKse   to  take  place;  mid  the  Uriber  ne  ga  from  th«M 
HiDiti,  an  cither  tide,  the  grotter  will  be  the  qiwDtity  of 
light  rf6t^ed. 

■This  lavulty  of  entirely  peaetraling  transparrnt  bodies,  Thli  proper 
wliich  the  light  has  Bcquired  bj  its  tirut  reflection,  it  "'" '*'!1'"*^,2^ 
loae  or  reiitin  in  vHiiuui)  circumitnaco,  vhicb  1   have  Mu- (),,„{„- 
di«cli  and  ihu*  1  buve  bt«i>  led  to  the  follouring  law,  uc-  >»»«»■ 
Qordin):  to  which  this  giiiKulHr  phenomenon  is  effected. 

If  a  second  ((laM  be  luude  to  turn  round  the  tlrst  r^LawoTihu 
flei-ted  ray,  a,  conatantly  niukini;  with  it  an  angle  of  35*  F'' 
95' ;  and  if  i»  a  plane  periiendimlar  to  this  ray  we  conceive 
two  lines  one,  6,  parallel  to  the  tirM  ^Uia,  and  the  other, 
e,  parullel  tu  the  second  ;  the  ({uaDliiy  of  li^ht  n^flected  by 
the  second  ^laaa  will  be  {itoportiooal  to  the  aquiire  of  the 
cosine  of  the  Bn>;le  incluiied  between  the  line*  i  c :  it  i«  at 
ita  Diaxiuiuni  when  these  linw»  are  parallel,  and  null  when 
they  are  perpeiidiculai.  So  that  the  liiniln  of  the  pheno- 
menon are  relative  to  three  rectangular  axes,  a,b,e,  one  of 
which  it  parallel  to  the  direction  of  the  ray,  another  to  the 
first  refli^ting  aurface,  and  the  third  is  perpendicular  to  ibe 
two  former. 

For  the  second  glass  let  ns  substitute  a  metallic  mirrar,  MmoIIic 
and   call  the  reclantfular  axes  of  the  second  ray,  annlosous  ""  '"^i*"' 

■  I  .■   1     J5  .<-»,.■    1  .  .  for  ihestcond 

to  the  axes  a,  b.  c  ol  the  Orst,  a  ,  6 ,  e .      It  thit    ray   be  r»-  • 

ceived  on  a  polished  bnt  unailvered  i;laM,  which  maketwtth 
it  an  angle  of  3$*  99',  we  shall  perceive  the  following  phe- 
nomena, nhich  are  indcpendant  of  the  angle  of  Incidence 
on  th«  metallic  ntirtor.  If  ('  be  pamllrl  to  b,  that  ia,  ifthe 
ffletu'ilic  mirror  be  parallel  to  the  axis  6,  the  ray  it  refiecu 
will  retain  its  properties  with  reside*  to  a  glass  situate  pft> 
nillel  to  the  axis  c';  it  will  penetrate  it  entirely.  If  &'  be 
parallel  10  c,  the  ri-flecled  ray  will  retain  its  properties  for  a 
glass  parallel  to  the  axis  6'. 

In  the  in  termed  it)  te  positions,  the  quantity  of  Ueht,  that 
will  have  retain<.'d  its  property  for  a  glass  pnraliel  to  the 
akisA',  ia  proportional  to  tlief^^uir*  of  ilip  sine  of  the  angle 
compnied  between  the  axes  i'&i  and  that  which  has  rt- 
laiued  its  property  with  respect  to  «  glau  parallel  to  the 
M  8  uls 
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axi*  e'  i*  (mportionsl  to  the  •quare  of  tht  coiiiM  of  Ibe  turn 
anilte. 

When  iltf  metalttc  mirrar  makes  t^qual  ongln  wilh  ttw 
men  b  anil  r,  &'  mskeis  au  angle  of  io    wiili  each  :  *im1  then   J 
lh«  li^ht'compoTti  ilself  in  thtf  same  milliner  on  a  p;'""  P**   ] 
rallti  to  the  a\»  b,  nr  tn  the  axis  e;  it  >«cnis,  iu  this  twte,  1 
to  hava  Nsnmrd  all  the  characters  of  direct  li^ht.  ' 

StTfromlV         If  tha  iwr  refl(?cte<l  b^  the  metullie  mirror  bedias^rtnl    1 
dl^iwt'bT"'  ^^  <"••*■  "f  "  'wylal  ^  calcareiiu*  spar,   \u  diKpowng  iM    I 
mIcubdm        prineipnl  Re<>ti«n  paniUcJ  to  ihe  pUiie  of  reBe(.'ti<m,  the  pti>- 
*^'  poftifHi  of  the  Hitenkilin*  of  the  ray  Tefractwi  cxtraordtnaiilf 

andjlhe  OTdiDary  ray  i«  <<qniil  To  llie»r|uareoftbe  tangent  of    . 
tha  as^a  iorlvtlml  b«tw«puthe  two  use?,  b,  ft. 
Lithi  reflecied       Iftht  lii;ht  bi:  mnd£  to  antler^o  ^evpritl  refleclioa«  fma    \ 
?rV(o  metiu"    WtatftMii.'  wirrora.beforeswbjeetiii^it  to  tlieartion  "fa  second 
■■liifon.  lmiHi(Kir*nt  body,  the  phenomena  nw  fliialonouB  to  thme  1 

bsK  mentionMl.     If  th«  axit  b'  of  the  wtcooil  rwy  be  pantlld 
to  the  HM*  b  or  e  of  the  firM ;  if  the  axi*  h~  of  the  thira 
Ite  (tamlltl  to  theaxisA  or  c' afih^  second:  and  lo  for  tht 
N«t  ;  the  properly  of  the  light  already  laid  down  will  be  irt 
no  rM|>ect  altarvd ;  bt)t  if  iheae  tnt%  be  incliiied  (o   one 
another,  it  will    be  di/nled  with  respect  !■>  Ihe  two   »n- 
lecutive  rairtorg,  acL'ording  to  the  law  I  liai'e  mentioned, 
RtRctii^d  light      If  the  surface  of  a  polished  opake  sub^taace,  as  black 
f^"!*"^'^,      marble,  be  made  to  tarn  round  ihe  axi^  r  of  the  first  re- 
fleeted  ray,  the  reflected  light  will  be  seen  to  diminish  to  a 
certain  point,  at  which  it  if  null,  ii:id  beyond  which  it  begins 
to  increase. 
Ordinary  |>he-       '^U   the  ordinary  phenomena  of  optic!i  m;>y  be  explained 
'.'^""'"»"f''P-«ilher  on  the  hypothesis  of  Hnyehen?,  who  nwpposed  ihem 
on  ihL'  liTim     *<*  b^  produced  by  the  vibrinions  of  an  ethereal  fluid ;  or 
ihe'kofHuy-  agreeably  to  the  opinion  of  Ntwloii,  wlio  •iiippned  them 
Newtuii '"       '°  ^^  produced  by  the  action  of  bodies  on  Ituninous  parti- 
cles,   considered   as   themselves   helonjiijig  to  a   substance 
obeying  the  attractive  and  repulsive   powers,  that   serve  to 
explain   other  physital   plicnomena.     The   laws   respecting 
the  course  of  rays  in  double  refraction  too  may  bo  explained 
but ihif^e herein  either  bypothesis.     But  the  olHeniition*  f  have  related 
rec^i'ieiUblo""  ■l"''"'^'  *''^^  '*'''  phenomena  of  rejection  are  different  at  the 

aame 
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tame  angle  of  incidence,  which  cannot  take  place  on  the  Wah  that  of 
hypothesis  of  Huyghens*:  for  we  must  necessarily  condiide     "^*^  ***** 
from  them,  not  only  that  light  is  a  subtAance  obedient  ti^^he 
forces  that  set  other  substances  in  action,  but  also  that  the  ^ 
form  and  arrangeuieut  of  its  particles  have  greut  influeooa 
on  the  phenomena. 

If  we  transfer  to  the  lonskiotis  particles  the  three  rei*tan«  All  the  phenol 
gnlaraxes)  c,  6,  c,to  which  the  phenomena  1  huva  described  Weftoma^tSh 
are  referrtble;  and  if  we  sappose,  that,  the  asit  a  being  gUUw. 
still  in  the  .directioa  of  the  ray,  the  axis  6  or  e»  from  the  in- 
fluenceof  the  repii/fire  potMrf,  beeomes  perpendicDlar  to 
thedirccliou  of  these  powers;  then  ail  the  'pheoomemi  of 
total  re6ectioB,  and  of  partial  rrfltction,  and  the  moat  ex- 
traordinary circarattaneea  of  do«^e   refraction,   become 
consequences  of  one  another,  and  are  dedu^ible  from  this 
•ingle  law,  namely,  that ; ' 

if  we  consider,  in  the  transference  of  the  lominoiia  paHi*  The  l»w< 
des,  their-  motion  round  their  thre^  principal  axes,  «,  A,  c ;  - 
the  qoanttty  of  particles,  the  axis  6  or  c  of  which  becomea 
perpendicular  to  tbe  direction  of  the  repulsitw  forces,  will 
always  be  proportional  to  the  'square  of  the  eosiAe  of  the 
angle,  which  these  lines  will  Uive  to  describe  round  tbe 
axis  «,  to  take  this  direcUon ;  and  reciprocally,  tbe  qaaii« 
quantity  of  the  particles,  the  axis  6  or  r  of  which  will  ap* 
proach  the  nearest  possible  to  the  direction  of  the  repuMre 
/orces,  will  be  proportiodal  to  the  square  of  the  aloe  of  the 
angle,  which  these  lines  will  have  to  describe  in  tl^^r  rota* 
tion  round  the  axis  a,  to  arrive  at  the  plane,  that  passes 
through  this  axis  and  the  direction  of  the  forces. 

In  the  case  nf  double  refraction,  and  wbeo  we  consider  the 
phenomena,  that  are  exhibited  by  two  contiguous  crystala» 
we  may  express  this  law  in  the  following  manner. 

If  we  conceive  a  plane  passing  through  the  ordinary  ray  i^^  in  the 
and  the  axis  of  the  first  crystal,  and  a  second  plane  passing  ^"^  of^o^bla 
through  the  extraordinary  ray  and  the  axis  of  the  second      ^^^ 
crystal,  the  quantity  of  light  proceeding  from  the  oidloary 
refraction  of  the  first,  and  refracted  ordinarily  by  the  second, 
is  proportional  to  the  square  of  the  codne  of  the  angle  com- 
prised between  tbe  two  planes  abovementioficd;  and  the 

qiiantitj 
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qoanritf  of  light  ttfnctvd  nitraoKiiuanly  i>  pntpnniQnal  ta 
the  »<)iMr«  of  llie  Miie  of  the  Mme  iin)(U-.  If  il  br  ihe  ei- 
ttMirdiuBrj  my  «f  th«  6r»t  «ry&Ul  on  which  wc  of>iriiiw,  nt 
obtain  a  ciaiiliir  rouii.  cboii^iiiK  ihc  word  oniioary  foe  ex* 
triiardiMry,aDd  reciprocally, 

Wiih  n-gard  to  (eflrL-tion.  if  wr  moxidi^,  for  tfxaiDpI«,  a 
ray  rr0rct«d  by  out  gluM,  wjih  ■hicli  il  makwt  an  wiigU  of 
Rr^titiM.  .15*26, and  luthugoii  a  )«i-oiid  f(hiM  ut  the  aMinr  «»icle, 
ibi:  anglt  compfitrd  between  ihc  tn» (niTrMin  t»rin|{  ia  other 
rrtpccia  arbitrary  :  we  mimt  coiioi'ivif  a  ptaue  vriJi^i.dirular 
to  th«  first  k'"**!  "I'd  another  |xrpfl>diculur  m  Mie  wcoud, 
pas«mf[  tbrouKb  ibis  trflecled  ruy;  ana  the  <|uanttlj'  of 
Ii;fht  redecled  by  the  secood  i^lnas  wil|  be  pro))oriional  to  iW 
equate  of  the  coainc  of  the  angle  coaiprii«il  betoeru  tboM 
two  plane*. 

I  »baUcon6ne  innelf  toafeweaamplraoftheapplicalieq 
of  I  his  law. 
Ex^mplsi  of  When  a  my  ia  reflKted  by  the  aiirface  of  a  glaaa  at  mi 
rf^liriu"^'*""  •"•f'*'  **^  ^'  ^*  •  *'  **"**'  ''''''  *"  '^  particleB  are  diapoaed 
Cumpli!  1.  in  the  tMme  laaoner  ;  einci-.  if  ive  present  perpciidiculariy  to 
lbi«  ray  a  prixn  of  cryatallized  calcar«ogit  spar,  the  nxis  of 
nhich  is  in  th«  plane  of  reflertioii,  nil  kt  particles  will  be 
refracted  in  a  wag\e  ordinary  ray,  none  betnjf  refracted  «- 
lraor(!inurily.  In  thiu  case  the  ariulogoiis  axes  of  theae  par- 
lilies  atr  all  parallel,  xince  they  all  comport  theinaeUe*  in 
the  tame  manner.  Let  us  call  the  Hxi«  of  these  parlicleii 
which  ore  perpendicular  to  the  plaue  of  rtfleition,  i.  Al| 
the  particlcH,  of  which  the  axis  c  Wfls  peri>eiidkulur  to  that 
plane,  have  penetrated  the  tranxpareot  body.  If  therefoFC 
we  present  to  the  particles  reflected,  and  under  the  ■nme 
uiigle,  u  scL-ond  gUha  parHllel  to  their  gxia  c,  they  will  be 
found  aitiiilHrly  circumbtaiiced  with  thoke,  which  could  not 
be  tcdeclcd  by  the  lirsi ;  the  ray  fherefore  will  peaetrale 
this  second  ^luaseiiiirely.  1"  fact,  experiment  shows,  that, 
under  tlitee  circninfiances,  all  (he  particles  escape  the 
forces  i)f  reflei'tjon. 

\\lien  wf  plai'e  two  rhomlioidH  of  ciiTcureous  fpar  on  one 

onotlier,  so  tliHt  their  jiriiicipa!  sections  are  parallel,  a  solar 

ij2ip!c2.      (tiy  parallel  to  these  princi[iBl  sections  produces  bnt  two 

emergent 
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(;tiierf;ent  rays;  those  which  arlsF  from  tl)e  ordinary  and  n- 
irnordinary  rrfraclioD  of  ihe  first  crystal  being  refrsclpd 
each  in  a  tiiif^le  ordinnrf  or  rxtnuirdinary  ray  by  the  hcodiI. 
In  'iict  ill  this  case  it  may  t»e  conceived,  iKat,  nhetlier  the 
•xei  of  the  crystaU  be  parallel,  or  placed  in  oppmite  dj* 
rertionfl,  every  my  iaauin^froni  the  first  crystnl  pjmllel  to 
tti  prineipal  tectron  i*  not  iliv'ded  by  the  second,  far  ill 
movement  tnke-  pliice  roiniil  the  nxin  It  or  iht;  axis  c  ;  and 
we  huve  leen  by  the  phenomena  of  tefleclion,  thul,  when- 
ever the  moveniint  takes  plHce  ronnd  these  anea,  the  ruy  is 
not  altered;  all  the  particles  pre»ervin^  ihe  punllelism  of 
their  similar  nxes.  The  rotation  round  the  iixi*  a  Mnf  the 
only  one,  thut  changes  the  respective  posiMona  of  the  •«« 
of  the  particle*  of  a  given  ra). 

When  the  incident  ray  ntitkes  any  angle  wha'eecrwitli  the  Sj 
prini'i|>a!  sections,  the  rays  tliai  proceeil  frnm  the  double  re- 
frucllon  of  the  first  crj-Hlnl  are  divided  into  two  by  the 
■ecood,  BO  that  we  then  o>itHiti  four  emcr^-nt  rays.  In  this 
circumstance  however  there  are  two  difierent  ease*,  in  which 
thi'  phrnomena  are  very  distinct:  that  in  which  the  axei 
of  the  crystals  are  parallel,  and  that  in  which  they  are  in  oji- 
posite  directions.  When  the  axes  are  parallel,  a  very  vivid 
li(;hT  rauitl  be  employed,  and  the  plane  of  incidence  must  be 
removed  to  a  sensible  distance  from  that  of  tlie  princijjal 
•ectiona,  to  be  able  to  jverceive  the  rays  refriicted  ordinarily 
byonecryKtal  and  extraordinarily  by  the  other,  tn  fact, 
agrt-eabty  to  the  theory,  the  maximum  of  intensity  of  these 
two  rays  is  iiut  ihe  thirtieth  part  ol  that  of  the  nty,  wi.icb 
procireds  from  the  ordnury  refraction  of  the  two  crysiuUt 
srhich  has  led  ihote  uho  have  written  on  this  cn'ijecl  to 
imapne,  that,  when  the  principal  secions  and  it, ;  .i  m  are 
parallel,  the  light  coiiipurls  itself  in  llir  tame  m-uier  as  n 
the  principal  swlion,  whatever  be  the  direction  ..  ihe  iirci- 
dent  ray :  bat  if  we  employ  a  viviil  h^ht,  iindei  Mniabte 
mstancea,  obscrvutiou  accords  perfectly  with  the  the* 
P«rjr.  The  phenomenon  is  mit«h  raon  evident,  when  the 
in  oppoute  directions. 
The  extraordinary  refraction  is  produced  b]r  a  repulsive  e,i 
,  the  action  of  which  is  proportional  ta  the  square  'i:  "-'" 


^Qg  "-     »ftOri.ftTtKt   Ol   LtCHT. 

ibltintcf  the  atigk  included  between  the  avii  of  tkeoTV   I 
tal,  and  the  priticipal  nx'vt.  a.  ufth^luaUDOua  pait'rlc    All    | 
tLi  fi^rticlcs,  lit  which  the  «s>«  l>  u  prrpeiidk 
force,  arr  rerracicd  otdiuat'ily ;  sod  <ill  thoK,  of  whuh  tht 
uit  e  is  ^rpcndicular  li>  ii,  iir«  lefracted  ordimirily.     Tbe 
fairticliu    refnictfd    otiliQttnly,    thai  escape    ibe    rrfiulsre 
furce,  ore  io  the  kmnc  coc  witli  tho«e,  thai  f&cape  rvflev'.ioo 
in  tbe  lirU  cUm  of  fjcU  1  Kuve  rleactibcd. 
I^c>uUc  idlw-       The  phenoEQciia  of  double   reflectinii   at  the  tecond  •□r> 
""'  fuceof  mnspurtrut  cr^vstaU  ae  unalo^ous  to  those  of  ili«  re- 

ftaciion  in  twu  crjctulit,  the  principiil  ^ectioiH  of  whii^h  aft 
|utrii.i«l,  aad  their  axes  la  opposite  direclioiis;  iviib  the  ndr 
dilionoftbu  prapcTty  t'oaimoQ  to  ull  diuphauou*  bodieti 
th^l,  when  the  reflecting  t'uce  i»  parallel  to  the  axis  c  of  the 
lumtnouK  purlidei,  tbe  reflection  ut  a  dcterminaie  angle  it 
Dutl. 
CcDvnl  f  Tbua,  withgut  the  knowledge  of  thin  sinpiular  property  «f 

*"  tranapurent  tubktaiicer,  the  moit  exttaordiiiafj'    pact  of,  the 

pbeoomtrus  of  double  refiactiou  would  hiivi;  i-emaiaed  iae^ 
plicxble. 

I  tliull  not  enter  more  largely  into  t]ie  particulan  of  the  ' 
application  of  ihi'  theory  I  have  broug-iit  forward,  but  thall 
content  my^eli  with  -uyiiig,  that  it  refers  to  one  kource  ■ 
oumber  of  fucti,  which  teeaied  to  have  do  aiiaIo){y  to  each 
other,  and  the  want  of  connexion  in  which  rcodered  it 
almost  impracticable  to  measure  them. 

1  do  not  pretend  to  [lomt  out  the  cause  of  this  geoenl 
property  of  the  repuleit  e  iHiwerN  that  act  on  light ;  1  menlf 
uhibit  the  means  of  conuecting  the  phenoineua  nilb  each 
other,  of  ;i<icertaining  ihem  betore  band  by  calculatioD, and 
•fmeoKuring  thecn  with  accuracy :  at  the  same  lime  iu  re- 
fcrniig  the  figures  of  the  luminou*  panicles  to  three  tectao- 
gulur  angle-,  as  thoae  of  aa  octaedrou  would  be,  I  anticii 
pate  nothing  respecting  the  real  hgure  oFlheke  parttcleii 
but  I  present  the  result  as  a  coDsequcnce  of  the  calcuUtion* 
to  whirh  I  h.ive  beeo  ltd  by  the  analysis  of  the  pheoomeaa 
that  I  have  observed. 


raoDDcntfif  or  mii«d  ^iii  vAroinb  ]gO 

II. 

EspmrhteMiM  m  tki  Pr^dmeiion  (^f  Sound  m  Fapaur:  by  Mr. 

Biot\ 


A 


,N  iDfinite  Dumber  of  experimenU  have  been  made  on  ¥rodu€ti«i 

the  marker  in  which  bound  xa  pruduced  and  transmitted  in  '."*'  tmnwnJi- 

^lOQofaouna 
different  mediums.     It  has  been  shown,  that  it  is  neither  ia ^pour  not 

formed  oor  transmitted  in  a  vacuum ;  and  its  transmission  y^^^^&niiMd* 

through  solids  and  liquids  has  been  examined :  but  no  onep 

I  believe*  has  yet  thought  of  making  these  experiments  in 

vapour.    Such  ao  ioqniry  however  is  well  calculated .  to  ex«' 

cite  our  cyriosit)  ;  for,  setting  out  with  the  results  that  ex-  No  sound 

pertence  has  made  known  with  respect  to  the  constitution  *^^.^*  P'^ 

of  the  vapour  that  tills  a  giveb  space,  and  applying  to  thep  pour. 

the  mathematical  principles  on  which  the  Uwsof  the  minnte 

vibrations  of  elastic  fluids  are  usually  founded*  it  is  evident^ 

that  no  sound  shoold  be  produced  in  vapour* 

In  fact  it  is  shown,  by  the  experiments  of  De  Loc,  Sau»-  ProptrtictsT 

sore,  and  Oalton,  that  the  qoantity  of  vapour  of  water,  or  of  ^*l^"'* 

any  other  liqnid*  that  ia  formed  in  a  vacuum*  depends  oolj 

on  thedimeuMonsof  that  vacnum  and  the  temperature:  sn 

that,  if  this  vapour  have  an  elasticity  capable  of  sustaining 

iho  manometer  at  a  eetinio  height,  and  you  compress  it 

slowly,  ao  as  to  obKge  it  to  occupy  a  amaller  space*  the  elas* 

tieity  will  not  ba  increased  by  tUs  compression,  as  that  of  a 

pemmneot  gas  woold  bt;  bot  a  portion  of  the  vapour  will 

return  to  the  liquid  states  without  any  variation  of  the^ma* 

nometer ;  and  only  so  mo^h  willremaio,  as  is  adapted  to  the 

new  limita*  lo^Mcbtha  vacavm  is  reduced*    The  reverse 

will  haf^en,  if  the  spota  be  enlarged  instead  of  diminished : 

n  D^  ^iMmtity  of  vapour,  will  be  formed  to  fill  it,  but  with- 

a«%  any 'change  in  the  alaaticity,  or  in  the  manometer. 

Tbeaa  reenlta  have  been  completely  established  by  the 

learned  gcntlaBMn  I  have  mentioned,  and  we  may  easily 

convsnca  awaalvea  of  their  nccoNicy*    It  is  soScient  to  in* 

trodnoe  into  a  hnrometar  a  small  quantity  of  any  liquid; 

and  to  aMasttio  tbe  height  at  which  the  mercury  standsy 

a  M^in.  de  Is  Soe.  d^Arcaeil,  vol.  II,  p.  9i.    Resd  to  dis  Imtitute, 

OeU>bartbel8tb,1t07. 

after 


TOctiov  or  lairiTD  m  tih 

■  rter  il  19  drprt-txtrd  l>y  the  <-titMivity  of  the  vapour  fomd 
Ifwc  tiii.'i>  tuiHc  ur  lower  ibe  eitrrnul  li-t'ol  of  llie  mircni;* 
thtr  interior  colncnu  *ill  riiw  or  tuU  exactly  ii*  much  in  tbl 
tube;  end  thuK.accorJin^  as  the  ipm-e  remftinin^;  at  the 
top  of  the  tube  it  diniiniilieil  or  iiicreaKftl,  ■  pun  «r  ibe  *•• 
pour  fvill  beprecipiutcil,  or  (renh  miioor  will  l<e  (utatrA: 
bill,  till'  tPiTip^Tulnre  lemuiniiig  the  aiiitu-,  iHtr  cloai-aiy  will 
not  niter. 
Tibntiomofa  Now  let  »s  supftote,  that  A  Honoroaa  body  bepitii  lo  'i* 
^1^"  "  '  bnte  \a  »uch  *  nt4d\am  i  each  of  iu  vibrations  «iU  diminl^i 
the  space  iu  one  (iir«nion,  nnd  ioi-fen^f  it  in  the  o|>[>oaili'i 
Thus  on  one  tide  there  will  be  a»(nuli  quunlily  of  vupour  re- 
diieed  to  the  liquid  siHle,  and  on  the  ctim  a  smatl  <juaiitil]' 
■f  liijuid  1*111  assuffle  the  atatr  of  v«pMir.  These  toudea^^- 
tion«aiid  djlatalioiia  will  take[>laceclo«e  totheaoiioroasbodj 
in  the  sinatl  extent  of  itii  ribrutiona,  but  will  not  be  pnn 
du<^  In-yond  ihii.  Thus  tlie  motion  will  not  be  pti^a- 
gated  through  tlie  rest  of  the  fluid  ina6£,  and  conaequeotljr 
the  souud  will  not  be  iraiwiniltMl. 
Ifwci^vpi"**  LfCt  ud  next  sup poae,  that  the  BOnoroua  body,  to  conK 
OtncioAiuai-  preaiirii;  the  vapour  by  its  rapid  vibrHtions,  diBei)ga.ges  fnm 
***"  '  itmcclwi.iwlb  a  rerluin  quantity  of  heat.  This  supp<^i- 
tioa  16  by  no  means  improbable,  for  we  know,  that  rapour 
^ves  nut  a  great  deal  of  heat  in  ita  coodenaation.  The  m* 
pour  of  water,  for  example,  a(?rording  to  the  experioHntt  of 
Wmi,  in  returning  to  the  liquid  state  jjivea  out  aqoBotity 
nf  heat,  that  is  cap.ible  of  raisirie  the  temperature  of  the 
KiDndfbauM  water  thus  produced  to  5-25°  [977°  F.].  If  we  take  this  cir> 
brpiuducedin  (•unistance  into  eonaideration,  the  effects  of  the  Bonoroiis 
body  on  »a[H>ur  will  no  longer  be  the  same :  the  portioni  it 
coinpfe<!>es  will  pre«erve  their  elastic  state,  notvithatmdin^ 
the  dimiiintion  of  the  space,  iu  consequence  of  the  beat 
evolved,  which  instantly  increases  their  elasticity.  On  tbe 
eontrary,  rn  the  portion  dilated  t^e  dimi'iution  of  tempera* 
ture,  prevftiiiriig  a  new  evB|>oration,  diminishes  the  elaati- 
eiiy.  The  |)h'^Bomena  produced  nrtr  the  sonorous  body 
lljerefiire  are  of  thfi  ^ame  naLure,  as  if  the  vapour  became  a 
permaneut  gas.  There  will  be  successive  and  momentHry 
au^niiTitiitioiK  iiud  dimiiiutioiis  of  ela'-ticity,  thf  efTcct  of 
ahii-h  nill  he  transmitted  step  by  step  throughout  the  whole 

•r 


'  PBapocrmi  or  tvoir*  tK  vArooB. 

of  the  fluid  aum,  so  u  to  permit  touiMl  to  be  produced  «id 

traniiiii'ilied  in  it. 

Experiments  on  the  produotioDof  tound  in  vspour  there*  Tbii  mtf  be 
fore  are  calculated  todeiide  the  qaeatioa,  whether  heat  be  f'^"^''^,"' *" 
really  evolved  in  bd  ■eriforni  metlinm  by  the  etiect  ot'the  v. 
brntiun*  of  soiioroui  bodies,  a«  wc  tee  it  in  (jenerut  exth^ 
caleU  by  Htiy  ru^id  (-oinpreuion.     Thui  ne  muy  vubject  to 
decisive  proof  the  in^iiioiiit  idea  of  Mr.  L»pUce,  by  which 
he  bus  found  meuni  of  rFcuiiciliii^  ihc  muiheniatlcal  theory 
of  the  trHnsmiusion  of  toand  iii  iilr  with  the  imultaor  eiiue* 
rieiite,  tukio|[  into  aceount  the  heut  evatveil :  for,  il   the 
eSert  he>uppoiie>  do  not  Uke  piece,  the  viltrationB  oFh 
rouH  bodies  in  vajiour  should  not  produce  any  » 
if  tliey  do  prodoce  sound,  it  can  be  only  in  cuuanjut 
th«  evolution  of  heat. 

Induced  by  these  motives,  I  made  lome  experiments  on  Sound  vu 
the  subjccti  which  completely  so(reede<l.      i  then  repeuted  J'     "j 
thrm  in  a  more  perfect  manner,  iu  ihe  philosophiciil  apart- 
ments at  ArcDQil,  with  my  friend  Amade:is  Bertholliil.  Mr. 
Ilerthollet,  and  Mr,  Laplace  were  prcM^ut  nt  thi^m^  experi- 
ments.Hiid  thentocltes  verified  ihefAcii  I  ■(»);■>■"(;  'o  relate. 

We  took  ■  Klaus  tt'obe  that  held  36  litres  [ne^r  38   wine  Apiwiitut  il» 
qnarts].     lis  arilice  was  cloked  by  a  well  niitde  cock,  «o  that  *<^"'>*^- 
•  vacuum  mi^rht  be  made  in  il,  which  it  prenervril  wjih  trreut 
nccoracy.     Trt  this  cork  another  rould  be  icrewed ;  so  lluit,  ^M 

by  poonn^  a  liquid  into  the  npiice  between  ihem,  and  clos-  ^H 

ing  both,  this  portion  nf  liquid  could    be   afterward    inlro-  ^H 

duced  into  the  j^lobe,  without  iidmittiti|;  any  air  from  with-  ^^ 

out.      The  sonorous  body  wasasiuull  bell,  suspended  Hiihtn 
the  globe  by  a  slender  itring  I'usti'ut^d  to  the  Iowlt  cuck. 

A  vacuum   whs    tirel   made  wiiliiii    the  apparatus   to   il^  txpcrimHit. 
greuieat  iiiuely,  and  even  60  as  to  exhaust  u  jjieut  part  ul'|,a'g„'^j''"' 
the   hygroiiietncal   water,  that   migbt  hB>c  rxi.itd  in  the 
globe,  which   however  was  very  dry,     Tlirn,  I'uldiiij;  the 
globe  by  the  cock,  we  set  the  bell  in  motion,  so  as  lo  nuttify 
ourselves,  that  the  clapper  struck  very   furnbly  a|;jiDBl  th« 

aides:  jet,  with  all  the  attention   we  could   bevtuw,  even  

close  lo  the  globe  itself  oo  sound  could  be  perceived  ;  ao 
ihHt  there  was  no  |ierceptible  sound  in  u  vacuum,  agreeably 
(o  the  experiments  of  Howksbee,  oud  all  other  ^bilosophers, 
"'  We 


li>t^«MMiv      Vcthra  ititradnrM)  itit«ith#  glah*-,  in  't^e  vtf  1  httt 

rnwMnmil       d«crib«d,  •  snlnll  qiwntily  of  waUr,  piirl  oTwhtcli  wucmm' 

'"^  vvrfcdiotn  mpour.     ThuoTind  rmnirtiUMy  brgsn  t»  be 

percrpliblc,  ihou^  flie  dtHMtj  of  thU  vaponr  tm  d* 

mmcly  tniuf),  the  tnaperaiure  being  «il)-   I^'  (86^  P.Ji 

ptnp«iHinit     T«  tDciruc  it,  sn  eicvn  of  vati^r  «ii  •dmitted  rata  (br 

MMAciuilj.    ^ob»,   «nH   it   •■■»  plscwi  tfi  m  slorc  M  the  ttrnptTBtBrtnf 

ift*  (t  1 4-8*  ¥.}.     The  BOond  then  hpctme  *ery  pCTrqjtiMer 

it  roald  b«  liMnl  vithoul  sir>opini;  <lnun  lo  thr  glot>r,  ind 

•VBD  eat  of  the  ttarv  thrriD^h  thr  door,     Sotne  WBtvr  (tiD 

TvotHtTir!!  in  the  globe,  no  there  cun  b*  no  doabt,  lh«  tke 

Mtind  was  produced  and  Intubuilttnl  in  lh«   aqueoiu  w 

poor.  , 

When  the  j;'***^  *■*  t»kf"  ">«"  "f  *''*  *K"*i  *••*  tnaper** 

'   lure   quickly   fell  :  a  (.'real   pnrt  of  the   vupoor  -thwtfbrt, 

■hirh  had  b«*ii  r«tsed  in  conseqiieiiee  of  tht  temperainre, 

wa»  necesMrily  pteeipitated ;  and  accordiagly  the  Maii<t 

■ppeurrd  rery  etidently  ditnmi»lieH. 

tnitpnoTof         Without  aiiy  altention  in  the  apparatus,  we  intrfidimd 

Mcuhol  •ouBd  theHmequanlily  af  alcohol,  n*  we  had  before  of  water. 

Theipecitie  gnivity  of  this  aleohot  was  0-823.     The»«poiif 

from  this  mixture  pos^tessed  of  course  greater  density  tod 

elasticity  than  thut  of  water  at  the  same  temperature ;  and 

accordingly  the  aound  was  much  more  perceptible;  it  wu 

heard  from  one  extremity  to  the  other  of  the   room*  that 

form    tht?   phi1ow>phical  apartment!  at   Arcueil.      Sotiod 

therefore  is  produced  and  traoamitted  in  the  vapour  of  al- 

F.Kpenmmiin      As  a  last  experiment  we  tried  the  vapour  of  ether.     Thii 

ian«iiroi  parliciilarly  excited  our  curioaity,  on  account  of  its  great 

elastic  force  and  density,  whith  are  known  to  be  »ery  coniti- 

derible  ;  two  ciiciimstanceg,  that  must  contribute  to  )n> 

crease  tlie  iiiteii!>ily  of  the  sound.     We  begun  with  drying 

the  globe,  beciiiise  the  moisture  would  have  diminished  the 

'*'"""■■'      tension  ofllie  ether;  and  then  allowed  the  atmospheric  air 

Toti'ii.!  w.'it        toenter  rrffly,  till    it   was  in   efiuilibno   with  the  estcrnil 

'"'■'*'^»>,      pressiirr,    «hirli    au,   0-7613    [■29-951   inch.];  and,    carry 

int;  it    into   a    lont;    walk    in    the   fjarden,  we  found,   that 

the    found    of  the   liell    was  sensihle   to  the  distance  of 

14.1  met.  [l,iH-3vdr]i  beyond  this  it  was  lo  f-int,  that  the 

perceptio* 


BVIKEC*  PAMAOB   FCOH  TUB   BTOMACII  TO   TH&  DLOOOf  ]; 

|trrception  of  it  w«i  out  •u0ii:ieDlly  certain.   The  temperature 
was  I7'75*  [(>3'95'F>1*    Hut  tiif{  measured  by  this  exp«riiDeiit 
the  intentitf  ttflhe  wuod  prodocrd  iu  atinon^jheric  air,  »e 
agvin  mmde  •  riouuui  in  the  )^lobe,  and  introduced  into  it  h 
sufficient  qusutilji  of  >ulphunc  ether,  to  leave  u  surplus 
above    what  the   tc-fiperature   could   convert   into  vapour. 
The  spetilic  (gravity  of  thl»  ellier  was   0'75fl.     The  elustic  f-'''"  'otn- 
force  of  its  rapour,  meaauied  by  introducing  it  under  ii  ba-  £]j,;|^;t,  ^ 
romet«r  freed  from  sir,  wf«  0*3S49  met.  [t3-<t63  iuches].  at  't«  *>i><iak 
the  tempenture  of  17*73*  [63-93°   F.].     The  ^\ohe  being 
filled  with  thisTapoiiri  it  vus  carried   to  the  uime  place  aa 
in    the   (irecedin^  experiment;  when  we  found,  tlutt  the 
sound  nas  perceptible  to  the  distance  of  13 1 '5  met.  [I'U'?  Dlitanmt 
yards].     This  conclusively  proves  in  the  most  '■'"•''"•ci''g^u'nj  J~ 
manner,  that  sound  is  produced  and  tritnhioitied  ui  vapour,  hani. 
as  trell  as  in  a  permanent  gas.     Buc  oe  have  proved,  that  Thii  praia 
this  (uiri  take  place  only  from  the  eAVct  of  iualautaneou*  va-     "  ni'mcat^ 
riations  of  temperulure,  ociMBioncd  by   the   vibrations.      Ilafiem|«tuuF« 
evidently  followa  therefore,  thnt  this  cause  really  vxwtt:  fl|''"*,^'7' 
Uid  that,  according  to  th«  judicious  remark  of  Mr.  Laplace,  eoidin;  loika 
4t  becomes  indispeiuMble  for  us  to  pay  attention  to  it  iu  the  >^'7°"" 
tnatheniatical  theory  of  the  propa^^ation  of  sound ;  though 
wc  runnot  directly  verify  it  by  the  application  of  the  ther- 
mometer, because  this  inttrument  can  no  more  be  affected 
by  these  successive  and  momentary  variations  of  htat,  tbsti 
the  barometer  is  by  the  momentary  variations  of  elusticity, 
that  lake  place  iu  the  prodoclioD  of  sound,  and  of  whiL'h 
every  oae  notwithslandmg  acknowledges  the  existence 


HI. 
Sxperimentt  ta  provf,  that  Fiuidi  p<tst  dirrctftf  Jivm  the  Stv- 
maek  to  the  Circulation  of  the  Blood,  and  thente  tnto  the 
Celit  0/  the  Spteem,  the  Gall  Bladder,  and  Vr'tnarg  Blad- 
der, without  goiitK  through  the  Thoracic  D*ct.  By  Evc- 
RARo  HoHS,  £«f.  F.  R.  S*. 


1 


H» 


LAVINOod  a  former  occasion  laid  beforr  the  Society  Flui> 
save  nperimentt,  to  prove,  that  fluids  psiss  directly  fronf  *"" 
■  P)ul<iLT>int.  f«r  nil,  p.  1C9. 
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wrti  iato  the  tti*  rwttfiM  poHioB  of  thr  •IniDMh,  stf  u  ta  afriTv*  M  the  or* 
******  ntUlianarth^hlaailwiitmatirataKibraMKhthvthararicdoct, 

thr  Anlr  ki>0«i>  rhaunel  by  which  liqnirfi  f«n  arnte  tbcfc; 
the  pnwnt  PxprnBM«tii  ar«  brantrhl  to  raoHrm  that  ofti- 
tnlniK  ninn;  i>ut  tnMmtinK  thnn,  I  imh  to  correct  ao  mouT,  I  ^^^ 

*i^f  '^      1*^  ""<>•  '"  ""''"^ng  •»»»  «h«  •plern  «•!  lb«  ckatvnei,  bf 

Miiich  ihey  mt  atiwyrd. 
The  pmate  jti  the  time  I  miule  toy  former  rommUDiea liana*,  I  aw 

fc^'tThg'ih^'^  rotiWMti,  Ihal  lh«  (Mt*  I  hadaiPCTlaiiTd  we«e  outy  auanMl 
ttitwcie  dun.  to  open  u  Ufw  field  of  inquiry ;  but  oi  1  miRht  never  faeaUa 
to  makv  a  Tarlhi^r  )>roffms  in  ait  ini  ritiK>lioo,  beaet  wiib  Ml 
many  dilfiruUiea,  I  Ihoa^ht  ii  rit^ht  to  |>at  tht-m  oo  record. 
Since  that  time  I  have  lost  no  nppurtunity  of  deviain>  ne* 
expenmenti  lo  clut-idaie  ibis  auhiacl ;  and  the  drcunmaM* 
or  Mr.  Brodie.  the  atsivtant  of  mv  philoiophical  a*  well  at 
prafeMwnai  labours,  havin)(  tied  tlte  thoracic  duct  tn  Mtae 
eapertmeaia  which  will  eoine  before  ttie  Sodety.  •uggttttA 
to  me  the  idea,  ihnt,  if  the  ihomcic  duct  waa  tied,  aud  pt«> 
per  experiment ■  made,  there  could  be  do  difficulty  in  aieci 
tataing  whether  there  was  any  other  chanuel  bel«t«a  the 
atOBiach  aiid  the  circiilolioo  of  the  blottti. 

With  this  view  1  instituted  the  following  experitncDt, 
which  was  madeoo  the  ^9th  of  September,  1810,  by  Kb. 
Brodie,  uasiBled  liy  Air,  Witlium  Bruiide  and  Mr.  Gutuombe. 
I  was  unavoidably  prevented  from  being  present  dariog  tb« 
time  of  the  evpennient. 
lap.  t,  oo  3  JEjcji.  I.  A  ligature  ^m  passed  round  the  thoracic  duct  of 
"''^  a  rabbit,  just  before  it  enters  at  the  junction  between  the 

let\  jugular  and  siibclavian  veins:  an  ouiice  ofbtrong  iofu- 
sion  of  rhubarb  was  then  inji-cted  into  the  stomach.  lu  three 
qiiiirtem  of  uii  hour  some  urine  1^as  voided,  in  which  rhu- 
barb viai  disiliiictly  detectfd,  by  tlic  aJduioa  of  paUkbb.  An 
houriiiid  u  (jUiirter  after  tlic  injection  of  ihi;  rhubarb  the  ani- 
mal was  killed  :  a  drum  and  half  of  urine  wa±>  fftund  in  tlie 
bladder  hi);hly  linked  with  rhubarb,  and  tlie  uanal  alteratioD 
of  colour  took  place  on  the  addition  of  pr>t:i>h.  The  cuatf 
of  the  thoracic  duct  had  );ivcti  way  ojipo-'Jie  the  uiiddlrdor- 
aal  vertebn,  and  nearly  an  uuuce  of  chyle  Has  found  effused 
into  the  cavity  of  the  thurux,  behide  u  con&iderebla  ijuautity 
•  Sre  Joarn.  voU  XX,  p.  57-f,  »rid  X\'l,  lOa. 


•^ 
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in  the  cellQlmr  membrane  of  the  posterior  mediestinam* 
Abore  the  mptwred  |iert  the  thoracic  dact  wet  eotire,  mudi 
divtended  with  chyle ;  ead  on  tmcmje  it  apwardt^  the  termn 
nation  of  the  duct  io-  the  vein  waa  fDond  to  be  completely 
aecured  by  the  ligature.  The  lacteal  and  lymphatiq  vetseU 
had  given  aray  in  several  parts  of  the  abdomen,  and  chyle 
mid  lymph  were  ettravasated  underneath  the  peritoneum* 
vin  this  and'tbe  following  experiments  the  infusion  of  rhu-  InfsAm  of 
barb  was  employed  in.  preference  to  the  prussiateof  potash,  ^^^^ 


as  the  _ 
in  consequence  of  its  having  been  fbnnd  in  those  I  formerly  ssmiUe 

«  made,*  that  one  drop  of  tinctare  of  rhubarb  could  be  de- 
tected in  half  an  ounce  of  aerum»  and  nothing  less  than  a 
quarter  of  a  grain  of  prossiate  of  potash  in  the  same  quau-» 
tity  could  be  made  to  atrike  a  blue  colour  when  the  test  was 
added. 

Exp.  3.  The  experiment  was  repeated  upon  a  dog.     In  Etp.  s,  on  a 
this  i  was  assisted  by  Mrw  Brodie,  Mr.  WiUmm  Brand(%  Mr.  "^"^^ 
Clift,  and  Mr.  Gatcombe.  After  the  thoracic  duct  had  been 
aecuredy  two  ounees  of  strong  infusion  of  rhubaiiy-  were  in-^* 
jlected  into  the  stomach,  and  in  an  hour  the  dog  was  killed.    . 
The  urine  in  the  bladder,  on  the  addition  of  potash,  became 
deeply  tinged  with  rhubarb.    The  bite  in  the  gall  bladder, 
by  a  similar  test,  was  iound  to  contain  rhubarb.   The  lacteal 
vessels  in  several  parts  of  the  mesentery  had  burst,  and 
chyle  was  extravasated  into  the  cellular  membrane ;  the  tho- 
racic duct  had  given  way  in  the  lower  part  of  the  posterior 
■lediastinum,  and  chyle  waa  extravasated.    Above  the  rup- 
tured part  the  thoracic  duct  was  much  distended  with  chvie ; 
it  waa  readily  traced  to  the  ligature,  by  which  it  was  com- 
pletely secured. 

These  experiments  appeared  to  establish  the  fact,  that  the  Ths  tbortck 
thoracic  duct  was  not  the  channel  through  which  the  infu-  ^^^  *^  ^^ 
sion  of  rhubarb  was  conveyed  to  the  circulation  of  the  blood, 
and  it  now  became  easy  to  ascertain,  whether  it  passed  through 
the  spleeof  by  extirpating  that  organ,  and  repeating  the  last 
experiment.     ^ 

On  the  81st  of  October,  lilO,  the  fellowinf^  experiment 
was  made  with  the  assistance  of  Mr.  Brodie,  Mr.  CliA,  Mr* 
Gatcombe,  and  Mr.  Money. 

Exp.  3. 
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Exp.  9,  dii  m       £171.  3.  Tbe  tbormcic  tlnct  near  it*  tcnniiutioD  mn  w- 
*«■  J*""^  cured  is  a  dog,  whoie  Kplveii  had  !■.  ■     rcnoTed  foar  dayi 
uu)  ifce  •^iMn  before,  and  three ouucct  of  tnrusiouol"  rtiutmrb  were  lojccud 
Mtirpatcd.       into  the  itoouch.     Id  an  l>o<.i  und  bttlf  thedog  wm  luUed, 
■ud  the  urine  wmt  fou»d  iktroagl)  "n  pre^nw't^  with  rhub*cbi 
aod  00  cxamiDittion,  the  thorac:<:  d  u  ':t  <»»••  fouod  to  be  ccmb* 
plelely  secured  by  the  li^uture.     S«f(T«l  of  the  liKtnds  hal 
buret,  but  the  duct  itself  had  not  given  my ;  it  was  greallf 
dittended  withchyte  utid  lymph. 
TliviptMiinot     By  thi*  experiinent  it  was  completely  ibcertaiacd,  that  the 
pat^i'ie-     tpie«a  ^  p^t  the  chaDiii^l  through  which  the  iufoMou  vf  ibD*< 
barb  is  conve}-ed  into  the  urculiilion  of  the  blood,  u  1  had 
been  led  to  beliere,  and  therefore  the  riinbarb,  in  my  [oraio 
exprrimenis  detected  in  the  spleen,  tnuat  have  been  depo> 
sited  in  the  same  manner  as  in  the  urine,  i>ad  In  the  bile. 
lnthenniin>-      I'be  detection  of  tbi«  »rour  made  me  nor«  auxtou*  to 
perimen'  "'■^j. avoid  being  misled  respectinK  the  ihftraeic  duct;  asd  ther». 
the  ituvscic      fore,  allhough  there  was  little  probability  that  the  iiifuatni' 
dnet  on  ih*      ^f  f|,ub»,b  coutd  have  na.v<ed   into   the   lymphatic  vcsmI*,   JJ 
left  side,  ind       ,  ,  ,  .      ,  .      .  ,       ^    ,        •   ,        ■  .        ,1 

the  hniphiiic  "hich  open  into  the  blood  vestela  of  the  nght  tide  of  tha 
trunk  of  the     neck,  I  thoU};ht  it  right,  before  1  proceeded  farther,  to  re< 
wured   '         peat  the  eiperiinent,  sfcurinK  the  termination  of  the  thora- 
cic duct  on  the  left  side,  and  the  lymphatic  truuk  of  the 
right  side,  where  it  empties  itself  into  the  angle  between  tlie 
jugular  and  subclavian  vein.     1'his  was  done  on  the  28th  of 
October,  1810,  with  the  ustistance  of  tlic  same  peraons  a*  ia 
the  last  experiment. 
Exp,  4,  on  a       Erp.  4.  The  thoracic  duct  of  a  dog  was  tied,  as  in  the 
^'  fonner  experiment ;  in  doing  it  the  duct  was  woDoded.  and 

about  a  dram  of  chyle  flowed  out ;  the  lymphatic  Irnnk  of 
the  right  side  was  then  secured.  After  this,  three  otrnces  of 
infusion  of  rhubarb  were  injected  into  the  stomach,  and  >d 
an  hour  the  dog  was  killed.  The  urine  and  the  bile  were 
found  distinctly  impregnHled  with  rhubarb.  On  opening 
the  thorax,  some  absorbent  vessels,  di»erded  with  lymph, 
were  seen  on  the  right  side  of  tlie  spine,  entering  an  absorl^ 
ent  gland  on  the  second  dorsal  vertebrn,  and  the  vasa  efie- 
rentiafrom  the  gland  were  seen  uniting  with  other  absorbent 
Tc^xels,  and  extending  towards  the  right  shoulder,  where 

they 


^ 
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they  fM^cd  «  comaion  truak  with  the  abiiorbenU  from  tb* 
neck  ami  iixfl'ii;  this  truok  wis  found  iodised  in  the  liga* 
tttfp.  Th*'  thorttcic  duct  was  moderately  distended  with  m 
mixture  of  chyle  aud  l>fnph;  io  tracing  it  opwardSf  aa 
•peiHO)(  W4S  seen  in  it  immediately  below  the  ligature^ 
throo^h  which  the  contents  readily  passed  out  when  prea» 
aare  was  made  on  the  duct:  alMve  this  opening  the  duct 
W'lk  coinplet«'ly  secured  by  the  ligature.  Nearly  a  dram  of 
the  fluid  contained  t*i  the  thoracic  duct  was  collected  and 
tested  by  potash,  but  there  did  not  appear  to  be  any  im« 
pregnation  oF  rhubarb. 

Exp.  5.  The  last  experiment  was  repeated  on  another  Exp.  6^  on  a 
dog«  on  the  9 1  at  of  Jaonarv*  1611*  with  the  assistance  of^^* 
Mr.  Brodie,  Mr.  W.  Brande,  Mr.Clift»  and  Mr.Gatcombe. 
The  dos:  ^^^  killed  an  hour  after  the  thoracic  duct  and  lym« 
phatic  trunk  had  been  (>ecured,  and  the  infosion  of  rhubnrb 
had  been  injected  into  the  stomach. 

In  tyiniic  the  riyht  ly.n phatic  trunk,  a  lymphatic  vtssd 
from  the  thomx  ^oing  to  join  it  was  wounded,  from  which 
chyle  flowed  out  in  considerable  quantity  during  the  wholo 
time  of  the  experiment;  a  short  time  before  the  dog  was 
killed  some  of  it- was  collected,  but  on  testing  it  with  potaiti 
BO  rhubarb  was  detected  io  it. 

The  nrine  was  found  impregnated  with  rhubarb,  as  waa 
also  the  bile  from  the  gall  bladder;  but  both  in  a  less  de» 
gree  than  in  the  last  experiment.  The  lacteal  vessels  and 
mesenteric  glands  were  much  distended  with  chyle ;  and  on 
cutting  into  the  glands  chyle  flowed  out  in  considerable 
quantity.  Some  of  this  was  collected  and  tested  with  pot* 
ash,  but  showed  no  evidence  of  rhubarb  being  contained  io 
it.  The  thoracic  duct  was  much  distended ;  it  was  traced 
to  the  ligature,  and  was  found  to  be  completely  secured. 

Lymphatic  vessels  from  the  right  side  of  the  posterior  me- 
diastinum  were  seen  extending  towards  the  ligature,  that 
had  been  tied  on  that  side;  they  were  nearly  empty;  and 
the  trunk  formed  by  the  junction  of  these  with  the  lympha« 
tic  vessels  from  the  right  axilla,  aud  from  the  right  aide  of 
the  neck*  waa  seen  distinctly  included  io  the  ligature* 
•  While  Mr.  Brodie  was  tracing  the  thoracic  duct,  Mt.  Some  thuUrb 
William  Brande  was  making  an  infusion  of  the  spleen,  and  '??^'*  ^ 
.  Vol.  XXX.— Nov.  I8il.  N  showed ''*^' 


i\jt  afthcfMirt  thai  joirii  the  stem,  othich  at  one  tine  of  the 
yeu  19  but  little  larger.  laA  thowti  the  ^athfrer*  but  poorly. 
Thi-'re  >]>pCHr(  a  rt:gular  gradolion  nf  mrchantim   in  thU 
pnrt  of  all  vUkIh,  from  ihtne  whicb,  hHting  the  leavn  per- 
fectly EeMiti^.  Hrr  futttned  in  such  n  wKnoer  to  th«  iftat,  n 
10  br  Bbsolutely  incojiable   of  luniinj;,   or   movios  io   aoy 
manaer,  (o  those  pluiits,  the  lcMvr»  of  which  move  «ilh  ■ 
touch,  and  the  mcelianism  of  which  1  baTc  before  df-scribed 
in  tlie  mimoxa  Ifrtsilipai. 
Mechanlim        .  1  hair  aUciiily  with  iiidefatlpible  pains  traced  tbil  gradft* 
incioiiinf         jid^  through    1.10  genern  of  pUnts,  diffeniig  bb  lonch   ti 
tbf  laJmoiu     )]09«ibl«,  ■etecling  in  each  a  few  to  illustrate  this  truth,  and 
id  whicli  (he  loechaniiin  incrcaMi  RraduaUy  from  the  fir*, 
tli"^  leaves  of  which  move  nnt,  and  ha^e  therefore  no  spir»l 
wire,  to  tlic  mijnoBn,  nhich  has  it  knotted  and  turned  over 

The  firat  degree  of  motion  in  the  {lednncle  is  cansed  by 
the  simple  BpiraJ  wires  rn  their  cases  pashing  into  every  di- 
iDlnutive  vessel  in  the  leaf.  The  motion  is  then  as  simple 
nsttie  mean',  and  the  leaf  is  merely  drawn  nearer,  or  falls 
farther  from  the  stalk  :  but  when  the  spinil  wire  i*  dottbled 
or  crossed,  iKltc  appears  some  diversity  of  motion,  by  the 
leaf  DOt  only  Hrlvaiitiok;  and  retiring,  bol  being  able  to  be 
Most  pUiita  drawn  on  one  side.  The  next  gradation  is  shown  by  the 
hiTe  gather-  i„rrea8e  of  the  peduncle  next  the  stalk,  and  this  iocrease  I 
have  ventured  to  call  the  gatherer,  because  it  contracts  and 
dilates  to  favoor  the  spiral  nire.  When  this  is  fonud  dou- 
ble,  that  is,  Hdjoininu  tlie  leaf,  as  well  us  the  stem,  the 
motion  is  very  greatly  increueed,  since  each  of  them  moves 
through  the  third  of  a  circle,  as  [  shall  presently  show. 
When  there  appears  a  ball  within  the  gatherer,  the  leaf 
generally  proves  to  be  one  of  those  compound  leaves,  whiclk 
close  as  the  evening  advancef.  The  gradation  from  this  to 
the  mimosa,  or  thoae  leaves  which  aiove  with  a  toudi,  seems 
effected  by  more  iwlls,  and  by  the  spiral  wire  being  knotted 
in  a  mote  complicated  manner.  It  would  have  been  cnriou* 
.  to  show  one  of  each  of  these  specimens,  which  I  have  dr«wn 

•.  The  namebj  which  1  disiiiiguiih  ths  increased  flstt  of  the  peduncle- 

•  t  S?ejcnnul,  ^ol.A'XlV,  p.  IW. 

•  -  ■■  -  for 
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for  mjielf ;  but  they  wonld  U>ke  up  too  much  rooii»,8iri  in 
your  Joomal :  I  shall  therefore  g^ve  only  a  tpecimen  of  what 
1  mean  by  a  gatherer;  and  a  representation  of  the  leaf* 
stalk  bisected* 

No  person  can  have  examined  a  tree  with  atteotion,  with*  The  bctutlful 
oot  observing  the  beaotiful  arrangement  of  its  leaves ;  the  *"^nD«at 
exquisite  manner  in  which  they  are  prevented  from  obstruct* 
ing  the  light,  or  keeping  the  air  from  each  other,  and  the 
various  curious  contrivances  (especially  with  large  leavey) 
manifested  in  raising  or  depressing  them,  so  as  to  prevent 
their  throwing  too  deep  a  shade  on  each  other,  and  on 
those  that  are  beneath  them.  It  is  to  the  gatherers  alone 
they  are  indebted  for  this,  to  the  power  the  two  epds  of 
the  peduncle  have  of  turning  through  the  third  of  a  circle* 
that  they  are  able  to  place  themselves  in  this  manner,  and 
arrange  their  leaves  in  such  beautiful  order,   so  conducive  •    * 

to  their  benefit  and  future  health. 

The  peduncle  may  generally  be  divided  into  three  parfSy 
and,  if  it  has  any  mechanism  to  manage,  which  it  is  seU 
dom  without,  it  is  always  found  in  two  of  these  parts,  that 
which  joins  the  fieduocle  to  the  stem,  and  that  which  unites 
the  leaf  to  the  peduncle.     PI.  V,  fig.  1,  is  a  drawing  of  the  Hxplanttioo  of 
peduncle  of  the  libumum  or  cytisus.     A  B  are  the  two  g^« 
therers;  and  C  D  are  the  same  extremely  magnified,  and 
dissected ;   it  is  easy  to  see,  that  the  spiral  wire  being  much 
contracted  may  draw  these  into  various  figures,  according  at 
it  is  tight  or  loose  within  thf  gatherers,  as  it  is  at  e  e,  and  may 
turn  them  three  parts  of  a  circle ;  and  thus  make  the  leaf 
or  leaf^stalk  measnre  a  very  extensive  circumference;  and 
by  this  means  accommodating  its  neighbour,  and   placing 
itself  in  the  most  eligible  situation,  not  only  for  its  leaf,  but 
for  the  buds  which  are  trusted  to  its  care,  and  generally  in 
the  axilla  of  its  peduncle.     The  gatherers  at  both  enda 
appear,  when  much  contracted,  like  a  screw  at  the  exte^ 
rior,  and  sometimes  they  are  so  bent  as  to  be  doubled,  but 
at  another  time  X  you  will  hardly  be  able  to  see  that  they 
do  gather*   so  various  is  their  figure.     1  shall  now  show  a  Dcserlpfai  sf 
specimen  of  a  leaf'Stalk,  which  comes  nearer  in  PH^^dation  ^  °^*?p 
to  the  senaitive  plant,  Ofie  of  the  medicagoes*  difieviog  little 
from  the  trifoltoms,  afid  maay  of  the  diadelphian  plants. 


.mm  or  leaf-stalks.        ^»       ^^B 

T\$'  9  it  Ibc  plmot :  B  B  ia  l)ia  appn  gntkerer.  bat  it  tw 
initrttd  of  tl>e  under  wie  ■  >iifMih,  which  Kena  by  aOBt 
ntraiia  (Khith  1  huvt-  aat  vet  b«ca  vble  to  ram pr«n« ml)  lu 
lervtr  inbteud.  All  the  lrilbti(iin><Bn4  nuntbrraof  tbe  diadtU 
phiaa  pUnu.  htive  it  lliui-  Fig.  3  •faoirstbis  t>«rt diasecled 
•nd  esplaicfd,  1  bat'c  never  found  the  baili>z2  exrepi  in 
the  iutfdicK^i>«B,  Had  not  in  ulj  o(  iheic.  There  is  not  aaj 
ihitiK  mow  curiuu*  tl.«n  tli«  siib>taii(-e  of  nhnh  the  ball* 
yoTKitton  of  're  rormcd.  It  stiont;!)-  rpitemblet  the  nutter  of  the  bark 
0)«b*lli.  withDut  the  innet  burk  vewiels,  is  extreotel)- wulery,  i»  iha 
first  purt  ihni  decays,  and  appcuri  to  tervt  no  olht^r  purpiM, 
than  to  fix  the  i^triog  in  its  place.  It  is  curious,  thnt  at  (. 
vhrre  rhe  knot  come*,  there  n  a  lasteoing  »hich  piuuim  «^ 
tirc-ly  Ihrou^  the  plant.  The  ^iht^rera  m  uod  ■  st  the 
Farm  of  the  tid«  have  no  bulls.  There  ii  another  kirid  of  n  ^aiber^r  of 
cTciluitfi  J  ^^^j  coriotis  form,  which  i»  found  in  the  f<ii])ili»iiiK^«u« 
tribe.  It  hue  hut  one  bull,  hut  lh<?  -^tiie  tnaltrr,  being 
collected  Uilo  a  thick  jump,  is  foldt^d  into  crease  (see  Sg. 
4,  and  the  dtEsection  h);.  5,  />  7  I ;  and  have  u  hull  iu  a  tern*- 
nrcular  tocket ;  it  turns  it  lo  oue  eieaae,  or  ihi;  other,  bj 
meani  of  the  epirat  wire.  Fik-  S  bclUrr  displays  thi*. 
being  a  side  view,  and  showing  how  it  turns  to  the  rijtht  or 
leh,  by  tatiiig  tho  upper  or  l<j*fr  t-rt-ase,  wjiich  of  course 
turns  the  leaves  nearly  u  whole  circle.     Fig.  6  shows  theairiug 

.  ., .^   when  drawn  liahl  in' the  L-atherer.     Thi,  will  serve  to  prove 

uke.  the  thorough  niiatake  of  lho>e  pli)>i(jiO)ji?u.   who  preleiiJ, 

that  the  different  parU  of  a  plant  nmy  L,e  cliaoijed  for  each 
other,  and  make  a  pedutK-le  or  leaf  kike  root.  Nuture  does 
not  execute  her  *ork  in  this  cart-less  inxniier,  eath  part  has 
ill  separate  utechunitm,  il.an  can  peifurm  only  (he  part  s«- 
si6;ned.  If  a  flower  bud  i.  concealed  in  the  peduncle,  it 
nay  by  accident  grow,  since  the  lower  part  of  thei^aiherei, 
which  joins  the  stem,  1^  full  of  flower  buds:  but  then  it  i* 
these  that  ^row,  and  not  the  leiif-istalk  ;  nor  can  there  be 
any  thin^  more  different,  thiin  the  peduncle  stem. 

I  shall  i^ive  no  farther  examples  this  time,  as  what  I  have 
olrexdy  said  will  be,  I  hope,  suthoent  to  make  what  I  have 
dmwn  uiidiTstond,  and  to  give  some  iilea  of  the  mechaniul 
maniicrement  of  this  part  of  most  plunts  ;  accounting  far 
the  bcBuUiularranjjemuutol'theleaves  of  trees:  itiid  provin^tr 


BOt  only  tbat  the9f>iral  wire  it  ihe  cause  of  motion  in  plaiitfe, 
^iit  that  the  maoa^nient  of  a  plant  is  wholly  luechanicaL 

I  am.  Sir, 

Your  obliii^ed  Servant, 

AGNES  IBBETSON. 

T  shall  ID  my  next  give  some  account  of  the  form  of  those 
sefsile  leaves,  which  belong  to  anni:als,  and  those  which  are 
of  the  order  pentaudria  di;;yntu,  at*  there  are  many  curiou* 
particttlars,  which  belong  to  both,  and  wliich  I  have  not  at 
present  time  to  detail. 


V. 

Oj»  the  Decomposition  of  Water  in  two  or  more  separate  Ves^ 
sels*    In  a  Letter  from  Adam  Anderson^  £sq. 

To  W.  NICHOLSON,  Esq. 
SIR,        ' 

A  HOUGH  the  detectioD  of  erroneoas  statements  in  mat*  Deteetions  ef 
ten  of  science  is  certainly  a  more  humble  task  than  the  dis-  ^"^^J*  *»  •«>- 
covery  or  generaliz^ment  of  fact»,  it  must  still  be  regarded  ant. 
as  contribnting,  at  least  in  some  degree,  to  the  progress  of 
true  knowledge,  in  so  iiir  as  erroneous  ? iews  have  a  tendency, 
not  only  to  supersede  experimental  investigation,   but  to 
waste  the  energies  of  the  mind  in  attempts  to  explain  a 
state  of  things,  which  has  no  real  existence  in  nature.     I 
have  been  led  to  this  remark,  by  reflecting  on  the  difficulty.  Difficulty  in 
which  chemists  have  hitherto  experienced,  to  explain  the  «>(pi»ining  the 
transmission  of  the  elemenu  of  water,  during  the  decom-  TOnipo»Uionof 
position  of  that  fluid  by  galvanism,   when  a  metallic  wire  ^a^w-  in  sej'a. 
fbrms  part  of  the  circuity  and  the  experiment  is  performed 
in  separate  receivers. 

1  have  ascertained,  beyond  the  iiossibility  of  doubt,  that  Oxigen  tnd 
the  transmission  of  oxigen  aud  hidrogen  in  opposite  cur-  ^i<^'"ff«i  not 
rents  through  the  connecting  wire  is,   contrary  to  the  as-  thiough  the 
sertion  of  Ritter*,  entirely  faUacious-«4hat  the  aupposition  V'^  ''^  ^PP^* 

■^■^  site  currents. 

*  Journal,  4to  editkm^  vol.  IV,  p.  512. 
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of  *uch  a  uanimikiion  mnal  have  arisvu,  uiihet  ficm  ui  iaae- 
eurulf  moHf  of  ptrrforniinK  iht  f  Kj>«»ini«ia,  ot  t'i*«i»  u  lia^ 
n.id  anmrr-inttd  Kt-cierulucint'iit  ot  the  fpnlMOua  aatl  al* 
troctioDS  auppostd  le  be  exnrlcd  at  ibe  opposite  pvlttif 
the  galvanic  baltery. 

Mo^tof  your  (rad«n. are  aware,  iKhi,   Hiien  itatH  wirei 

t<aaafwatcr    proceeding  from  each  extremity  of  j  uj'>drrHtrly  po«erfiil 

^  galvanic  bulttrii',  in  atliitE  uf  aclion,  jire  lulruiluicd  uodcr 

a  receiver  filled  witll  water,    and  invcried  over  a  b  si>i  coo- 

tuia>iij£  the  tame  fluid,  «i  al  PI.  V'{,  tig.  I .  ihe  wire  V  beiag 

^oiuiecled  with  the  tine  »ide,  uiid  tuc  *  re  N  wiih  ihe  m- 

f^ativeaide,  a  dfcoinpoiitioii  of  the  waler  iiiUDtdialely  c»- 

vH  ia  on«»«a.  «""•  ""igeu  '»  evolved  at  p,  niiit  hnlioi[.-ii  at  >.     The  iJe- 

IbI  Willi  K|ja-    composiliot)  evro  goes  on,   when  thf  wiriffr    lire   inserted   in 

eceiicfi.   ggp^r^jg  rettivers,   &g.  2;    alteixled    with    this   rcmorkabU 

Ctrrum<tatte'-,  ihai  osigen^aloiie  is   fooiid    in   one   rereiiert 

and  liiilrojren  alone  In  the  other.     A«  we  are  fori  ed  in  tbe 

preaeot  alaie  of  our  kDowIrdse,  to  belieic,  that  a  decon- 

(KMItiou  of  tile  truter  takes  place  at   the  t'Hlreiuity  of  cacli 

SuppotBdra-    wire,  we  muKt  aUu  adoiil,   that  the  oxi^en   erolvedat  «  il 

pal  lion  lid      expeMtid   by    the  negative,   and   attrucled    by    the    poMltv? 

tli'<:T"g™''ind  P^'i't.  "''ile  Ihe   liirfro^eii   ivolvtd   iit  p  isiei.illed   by  the 

hiUiugcii,  positive,    uiid    uttrattiiJ    by   the    tje^'utive    point;     so  that, 

^uffinentti       hiilio^un  lire  [irnreciling  aloni;  the  dotltd   line  nap-     Kay, 

,>r(v™(  their     we  imibt  even  admit,  ihni  the  hnce  of  tl.es.' uti  ructions  and  . 

-".t-'ivJltr,"'^''  repoUi^i.^.sMiffi.itntly  [.(,«erlul,    not  oi.ly  to  separate  the 

tUnienIs  of   »aler  from  a  stule  of  combination,    but  aliio  lo 

overi'oini^  tlic  iiiechiinicul  tendency  i>o  utcend  (hioiigh  the 

w.itiT,   wiiicli  llieee  eleiDeiil:^  posBess   in   their   gaseous   con- 

,Simll.iri.»i-iio.      AH  tills  iniiy  iie  iidiiiittud  without  nsuch  difficulty,  but 

incitisjKi  lu     thcr.ict  sluteJ  liv  Kiiuris  Dy  no  ineun-*  so  riisily  explained; 

wnni'ihi^wi-   "■"1  indeed   it  has   never  been   ji-t   Hicouiilcd    for,   without 

tiTiiiii   .'I.!!,    liavin^' recoiir,'...  I.,  the  most    imjiroL^ihle  bupposions.     This 

r,n:  v,:.,.,-.i.      |,i,|j^^,,|_f,,,^  ^fnims.  Ihiitwhtiiliie  re.-eive.s  ab,  erf,    fii,'.  3, 

f.llr.i  uiih  wattr,   anil   ifiv.rt.^H  o.vr   ^•.']>arM>^  vcss-U,   A  B, 

C  D,    arc  e-.iinuL-tc.!  by  a  ijolil  ulre,  p  «,   if  tlie  uires  P,  N. 

from    tlie   opposite  extreinilies  of  the  l.ait.-iy  l.e  i.iuiiersed 

intot  he  water  contained  in  the  vessels  A  B,  C  I"),  a  flecom- 

positiou 
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1>osition  of  the  water  in  the  receivers  takes  place*  accoin|ia- 

nied   by  the  tame  rettilt  os  before;   oxigen  alone  beiofr 

found  in  oneof  the  rectfiverty  viz  a  6,  and  hidroi^eo  alooe 

in  the  other, c  d.    Hence  he  coacLilded»  that  a8  a  decomposi-  The  giMet 

tion  of  the  water  must  have  taken  place  at  each  extreiuiry  fl"!if' ji^^JJl 

of  the  connecting  wire,  the  oxigen  must  have  pae^ed  through  the  wires. 

that  wire  firom  n  to  pt  where  it  was  evolved,  and  the  hidro- 

gen  in  the  contrary  direction  from  p  to  ». 

This  explanation,  feo  much  at  variance  with  all  our  nohons  The  improba* 
of    the  impermeability  of  den»e   metallic  substances   by  Jaj^ed^to'**" 
gaseous  bodies,  seems  to  have  been    relnctantly  adopted  doubt  of  the 
by  the  greater  number  of  chemists;   while   to  a  few   it ^'^"JP**'**^ •f 
has  appeared    so    ioadmisnible,    that,    rather   than    em- 
brace it,  they  have  been  led  to  doubt  the  troth  of  the 
opinions  commonly  received  with  respect  to  the  compound 
nature  of  water.      No  person,   however,  appears  to  have 
•uspected  the  accuracy  of  Ritter^s  statement,  or  even  to 
have  repeated   his  experiments  with  any  degree  of  care. 
The  experiments,  which  1  shall  now  dckcribe,  and  which, 
I  trust,  will  be  deemed  worthy  of  a  place  in  your  Journal, 
prove,  in  the  most  satisfactory  manner,  that  the  transmission 
of  the  elements  of  water  in  opposite  currents  through  the 
connecting  wire  is  altogether  deceptive,  and  that  the  opinion 
of  such  a  transmission  taking  place  is  founded  on  the  want 
of  a  due  attention  to  all  the  circumstances  of  the  experi- 
ment. 

When  I  6rst  repeated  the  experiment  of  Ritter,  the  re»  The  ezperi' 
suit,  1  confess,  appeared  very  ttin^ular  ;•  1  saw  no  way  of  ex-  "1*°'  repeet- 
plaining  why  the  oxigen  and  hidro^en  were  found  separately, 
without  adoptint^  the  opinion  ot'  Ritter,  or  denying  that 
water  was  a  compound  of  these  two  elementary  substauccs. 
At.  length,   howfver  by  reflecting  more  maturely  on  theThephen^- 
subject,  I  began  to  Bus|«ert,  that  there  might  be  a  positive  "Jj*^,^^  ,^ 
and  a  negative  poitit  in  each  receiver  taken  in  conjunction  po>itivc£nd 
with  the  corresponding  cup,  over  which  it  wa»  suspended :  that  rP'^^^i^!??' 
the  extremity  of  the  wire  P,  fi?.  3,  connected  with  the  zino  each  receiver, 
side  of  the  battfjry,  being  positive,  aud  the  water  acting  as 
%  conductor  to  the  galva^iic  energy,  the  positive  state  would 
he  copyeyec)  through  the  water  to  the  connecting  wire  it  p, 
so  that  theextrmnity  p  would  also  become  positive;  wbilct 

for 


■f^  HceiiF«iiTteii  or  watu  tr  stvr*wnm.     ■■ 

tar  »  amiUf  mMn,  the  oppMiti  ntrenity  n  wedU  bMoai 
■■gtiwf:  that,  CMnvqnmtlj,  •>  ihrrroiwm  poaiiive  «ailt 
D^aiiVC  point  IH  the  water  oonnvrtrd  wilU  e*c4)  rrcmti, 
it  «»s  ftftviaas.  th«t  'hr  (lM^>r»t*<Miiion  would  be  elivcie4  ^ 
nattlal  llttactioni  and  rc^>glii«(i«  MibUhling  brwtrro  tin 
drravnU  af  water,  and  itie  (kd  irfliiii,;aiKi*  poinr*  of  lU 
iotrrtupttivl  circuit,  which  were  thuk  iiiiat<*ne<t  in  llie  ^mmt 
ilaid  :  ill  shon,  ih«t  Riiter  h»J  bm>n  niwltd  hy  o*erto»k<n| 
Ihe  decoiii]roMtiom,  which.  I  roinren-ed,  tflok  place  at  tlx 
nlmnitetp  and  n  oftlip  wire»  conncHrd  with  the  batinj, 
I»3»rt(nmt»  I  acrordiiigty  adflpted  a  new  irraogement,  a*  at  tie.  4,  1 
^p«nilUi.  miibmI  the  wires  proreedinjff'Otii  the  l>au*-ty  to  paMlhroa)^ 
thr  upper  part  ot  th*  (cceivere  (which  were  bemetmlly 
Milled)  «Bd  iheo  placed  the  receiver*  over  the  coiiuectinf 
wire  pn,  supported  on  a  slarid,  and  passing  thrmij^  tbt 
two  i^an  ctp«ule»  A  B.  By  this  disposition  of  the  whei 
TonDecTtt'd  with  the  batter}',  I  was  lure  of  coIlecliii| 
«y  (jftqirt  which  might  be  erelved  at  their  extremhint 
The  rewitt  amwered  lay  expectation.  I  Dow  obtained,  notn- 
ij^en  in  the  one  receiver,  and  hidrajren  in  the  other,  bat  ihete 
fwo  «tibBlunr«B  in  each,  in  (he  exact  proportion,  in  wtlicfc 
they  romhiiie  toijcllicr  to  form  naler  !  for  on  pa^ittg  th* 
electric  epark  throufrh  the  ^^sses  collected  in  each  receiver, 
•eparHtely,  u  detonation  took  place,  the  gHBsea  entirelj  dis- 
appeared, utid  wiiter  WH9  regenerated.  The  nature  of  the 
decomposition,  which  happened  in  each  receiver,  was  ot^ 
Tioub;  the  wire  P,  proceeding  from  the  zinc  side  of  th« 
hattery,  being  piisitive  at  the  extremity  p,  and  the  water  in 
(lie  receiver  operalirig  as  a  conductor,  the  positively  clectrK 
«l,ile  W8-,  tranbcuitted  through  the  ualer  to  n,  and  then 
along  the  connecting  wire  up  (o  p,  whi<'h  by  this  meun* 
became  ))Uo  positive;  in  like  niiinner,  the  wire  n  connected 
with  the  copper  side  of  the  battery,  being  negative  at  theel- 
tremity  n,  -ind  the  negatively  eteciric  state  being  transmitted 
through  the  water  to  p,  and  then  along  the  connecting  wire 
pn  to  tlie  extremity  n,  this  extremity  became  ncgatire. 
There  being  thus  a  positive  and  h  negative  point  iit  each 
receiver,  the  decompositions  which  took  place  differed  in  no 
respect  from  those  which  happen  when  the  arrangement 
represented  at  i)g.  1  is  employed. 

It 
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It  now  occorred  to  me,  that  every  interruptioii  of  the  Fv«ry  iniw* 
circoit  would  afiord  a  positive  and  a  negative  point ;  and  '"^'^'^^ 
that  a  series  of  decompositions  might  be  proeated,  by  M»  a  po  itWe  «aA 
lowing  oat  the  same  arrangements  in  a  auocession  of  ?©•  n«cativs  poiol, 
ceivers*     I  therefore  constructed  an  apparatus  firat  with 
four  interruptions  in  the  circuit,  and  afterwards  another  with 
aix,  (ig.  5 ;  and  in  both  cases,  I  obtained  in  each  receiver, 
the  elements  of  water  in  the  proper  proportions,  in  which 
they  combine  to  form  this  fluid.    The  positive  and  negative 
points  are  marked  in  otder. 

Though  these  experiments  were  perfiectly  deci^^e  wiiii  An esperi* 
regard  to  the  effect  produced  by  the  connecting  wire^  and  Murriy'*  re* 
sufficiently  calculated  to  unfold  the  real  nature  of  the  de»  ptttod* 
composition,  to  which  it  was  siibeervient,  I  could  not  rest 
iiitisfied,   till  1  had  repeated  ati  experiment^  whtrh   Mr. 
Murray  seems  to  adduce  in  cotifirmatinu  of  the  imaginary 
transmission.     I  say,  seems  to  adduce,  fbr  the  experiment 
IS  stated  with  &o  little  precision  (con&iderin«K  the  usnal  ae* 
curacy  of  this  excellent  chemist),  that  it  is  difficult  todiaco* 
ver  the  real  object,  for  which  it  i«  brot>ght  forwurd*     After 
nentionittg  the  experiment  of  Ritter,  and  adopting  the 
conclusion  which  he  deduced  from  it,  he  adds— ^*  I  have  Dcoomposi- 
•^  found,  too,  that  if  a  portion  of  quicksilver  l>e  interposed  ?^**°  of  water 
**  between  two  portions  of  water,  (which  can  be  easily  done  vwselswith 
•«  by  flll-ng  the  bent  port  of  tt  siphon  w>th  quicksilver,  and  9"'^^^*^ 
••  potting  water  into  each  leg)  on  placing  wires  connected        «'*'*~' 
**  with  a  galvanic  trough  in  the  separate  portions  of  water, 
**  gas  arises  from  each  wire*  *\     In  order  to  re|)eat  theexpe- 
rimentof  Mr.  Murray,  I  constrocted  an  -apparatus,  snch  as  I 
have  represented  at  fig.  0.  p  a  6ir  represents  the  bent  siphou» 
the  opposite  ends  being  introduced  through  two  glabs  eapsoleSf 
A,  B,  to  wtiich  they  were  herflrreticvlly  sealed  at  the  bottom, 
d,€.    Having  filled  the  capsules  and  the  bent  siphon  with 
watev,  1  inverted  over  the  extremities  of  the  siphon  two 
jmall  receivers  filled  with  water,  throogh  the  ends  of  which 
1  had  previously  passed  the  gold  wires  N  n,  P  p,  and  to  which 
tbey  were  scoled  by  melting  the  gtass^    I  then  connected 
the  wire  N  n  with  the  upper  side  of  the  battery,  and  Vp 

•  Mimsy^Chemiiliy,  fil.  I,  p.  b». 

with 


^g9  DecoMrostiion  or  witek  rt  oiLVAiiMC 

with  iht)  line  Bide,  sni)  immnliiiirlf  s"*  "«■  <1'S'^K*II*'  *l 
Oilieiilnme  Ihar  rFSp«ctiTe  cilri'initm  n  nod  p.  On  «xaiiiiaiBg  ik 
3re*''i'r'ita  •(■*'*•  otiiMoed  in  llie  Iw*  rrcettert,  ihu.f^s  tn  iho  ren 
a(h«T,«)»»  coDiircii-d  with  the  iiegHtivie  aiiie  of  the  battety  ««•  b'd)» 
**ntar!!a-*''  K"""'  "'"*  ^*'"*  '"  '^"^  rtfcttver  ronnpeiixl  oMh  it>r  poM 

■idr,  axii^cn.     This  arranijeinent   ctii)   ii»t  Hitfer  eMrnttall} 
frsoi   ihul   trprewnUi]   at  I'ik-  9  ;    nitd  tW  rt-Muin  why  tl 
*  S"""^  "'*'  ffiDnd  »epaiatF  it  er|i]Hlly  H|iplioabte  to  both. 

t>m  nil  en  mtr        '  ''''■''  removed   the  water  out  of  ihr   lient  aiphon,  Bi 
aof^ttiattt   RappUed  its  place  nith  mercury,  confidcnily  expectin^i  lb 
*™^'         '    the  roercary  (maiang  atla*HiiCo  fur  its  ostdable  )>n>pcrty) 
would  operate  preoiiely  as  the  toiiiteeting  wire   in  ifac  W* 
rangeinent  reprviniied  at  fig.  4.     Accordingly,  on  connect- 
iRj;  the  wttes  N  and  P  witli  the  opposite  &i(lei  of  ihe  ballerf, 
1bb*><oxidcd  )o  *   few  second*  1   perceived  ftii  oxidalion  of  the  mercurj 
ta^eie-  taking  place  at  thepoiutp  of  the  bent  siphon,  which,  at  tiM 

pu(«b'ld^lJgpl^*''fi  ''p  was.coiinecied  with  the  rinc  bide  of  the  baircij, 
while ibauihct  ,^  g  positive  point.  Gas  was  cnpioosly  dihenj^aK^  "'  '''^ 
Sw^iTbmh^  oppowtM  extremiiy  of  the  siphon,  as  well  as  f(otn  the  pwDli 
««>t<nmdhi-  n  and  j>  of  the  conuectint;  wire*.  After  allowing  the  drcom- 
**'  posiiioM  ti>  f(0  on  during  Mime  minutes,  I  examined  the 

f;a»?i'»in  the  two  receiverg.  The  pas  in  the  receiver  over  lh« 
capsule  a  exploded  by  the  electric  spark,  auii  disuppeared 
completely,  while  no  etTect  whatever  whs  produced  by  past* 
inj,'  a  Buccf ssioii  of  electric  Bparks  through  the  ga^  io  tiie  re- 
ceiver ov<  r  A,  1  iherefore  introduced  into  ihis  receiver  at 
much  oxi^cn,  by  measure,  as  whs  equal  to  half  the  bulk  of 
the  gas  whiL'h  it  ;ilready  conluine'),  and  which  1  had  no  doubt 
«Bs  pure  hidro;ren  :  I  then  passed  the  electric  spark  through 
the  miNlure.  when  an  explosion  took  place,  and  both  gassea 
completely  disappeared. 
HiHcrthrre.  Tills  ixiiiTiinent,  therefore,  so  far  from  nupporling  the 
fine  muled,  opinion  of  Ritler,  shows,  that  he  musi  have  been  misled  by 
a  partial  view  of  the  circumstances  attendiiif;  the  decompo- 
sitionK  while  i(  affords  an  additional  illustration  of  what  I 
have  already  slated  with  respect  to  a  series  of  alternately 
positive  and  negaiive  points  at  every  interruption  of  the  cir- 


■herexpo-       i'ur^ui"?  si  III   further  the  idfB  of  this  altemati 
11  Willi  mi  electric  states,  1  cemented  to  a  glass  rod  a 


small 
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Binall  bits  of  gold  wire,  and  haTing  interposed  them  io  that  iaterrapttdl 
state,  betweeii  the  ext^mitietp  and  fit  fig.  1,  of  the  two  ^''^^^ 
wires  conuacted  irith  the  positive  and  nqpitivt  sides  of  thfL 
battery,  I  observed,  with  pleasure,  .a  considerable  disea*. 
gagement  of  gas  taking  place,  at  the  sami;  time*  from  each 
extremity  of  ail  the  unconnected  wires,  which  formed  the 
galvanic  circuit. 

Having  thus  pointed  out  the  circumstances  which  misled. The, priadple 
Hitter  and  his  followers,  and  established,  beyond  all  doubt,  ^  ^*  decmn- 
the  important  fact  of  «  positive  and  a  negative  point  at  every  ^the  samT 
interruption  of  the  circuit,  it  is  almost  unnecessary  to  ob*  ^  *ii 
serve,  that  the  decompositions,  which  ha|>pen  by  employing 
the  arrangement  first  suggested  by  that  philosopher,  admit 
of  being  explained  on  the  same  principles  as  tlie  decomp<H. 
aition  effected  by  introducing  under  the  same  receiver  a 
positive  and  a  negative  point,  proceeding  immediately  from, 
the  galvanic  battery. 

I  am.  Sir,  your  most  obedient  servant, 

ADAM  ANDERSON. 

Perik  Acmdimyt 
Sept.  ^,1811. 


VI. 

DescriptUm  of  Mversf  nnv  Varieties  of  carbonated  Limii  by 

Mr.  Hauy*. 

X  HOSE  problems,  of  which  the  object  is  to  determine  Two  lavs  of 
the  varieties  of  a  crysUllixation  having  a  rhomboid  for  it» ^^tomSklu' 
primitive  form,  are  susceptible  uf  two  solutions,  which  lead  nucleus,  dster- 
to  the  same  figure  by  different  laws  of  decrement.     Me-  ^^jj****^ 
chanieal  division,  by  making  known  the  position  of  the  faces 
«f  the  nucleus  with  respect  to  those  of  the  secondary  crys- 
tal, shows  On  which  of  these  two  laws  the  figure  of  a  given 
crystal  depends.     In  the  course  of  a  long  time  I  had  very'sometiiD«  m 
seldom  met  with  the  two  sotbtions  at  once  in  the  same  sys- ture  follows  ^ 
tem  of  crystalKtation ;  but  instances  of  this  kind  have  been'^^' 
nore  numerous  among  the  recent  observations  I  hare  mttde 

•  Jourosl  dtft  Minsf,  vol.  XXIII,  p.  49. 

on 
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OB  ttit  nrietin  of  coThonate  of  lime,  oT  wliich  T  han  nw 
93  rn  my  collection.  I  sIihII  <l«wr:be  wme  «f  th«««,  whitll 
realize  th*  pos-'hirny  of  ibi*  dniible  «iQplo7  of  the  nae  ' 
ligutT  •»ith  Iwfi  different  rtriictnrrt. 
THhnueJisI  Th«  irihMMdnl  Mtbon.t^d  tim-.  PI-  VI,  &fi.7*,mwpt. 
ctmro  of  ohich  was  |jre>enteil  me  hjr  Kr.  Hf-rirait  tie 
Thury,  eihibiia  itself  in  ilie  form  of  a  regulur  brvwdnl 
priam  C  C,  terminated  by  tno  rigl-l  hesa*-Jr»1  pyrafnid) 
P  I.  Three  faces,  P,  of  each  y\  rami.l,  tiil««i  ultrmtlely, 
are  parallel  te  thow  of  \he  nucleus.  TJ.e  other  three,  if 
vi^nated  by  I,  which  arise  frotn  a  tli^rrement  by  Two  roinia 
hei^l  on  the  loner  angles  bf  the  tmcleti^,  »rv  inrlined  Is 
the  adjacent  ?ides  at  the  same  an^Ie  as  the  precefiiiig, 
■ininely  133°;  90  tliat  thp  secondary  rhooiboiii,  which  the 
union  of  these  faces  would  produce  if  they  existed  aloafi 
Mould  be  ainiilar  to  ihe  nucleus. 

This  result,  which  I  have  demonatrateil  ilt  lh«  gWiuieOial 
part  of  niy  treaiiie,  may  be  cn^»i'^e^elj  as  the  limit  of  all 
thos^,  to  which  the  double  lolulioas  I  have  <<poken  of  leatf; 
because  it  i«  that,  in  which,  one  of  the  too  qiisottt^^ 
prensin^  the  decrement  Ijproining  0,  the  solid  answrffl^  to 
this  term  is  the  nucleus  itset!. 
Ambiguoui  In  the  ambiguous  carbonated  limr,  fi;:;.  10,  the  dodecae- 

"roe°""  "^  ^™'^  ^  ^'  "■'"'■''  '"  ^^"^  vnriely  is  combined  with  the  inverse 
rhomboid//,  and  the  side*  C  C  of  the  regular  bezaSrai 
prism,  is  similar  to  the  metastatic  dodeciiedron,  viil;;aTty 
dogtooth  apar;  hul  ii  depends  on  a  dilierent  law  of  decre- 
ment, of  the  kind  of  iliosv  1  btive  called  iutermedkte. 
Thi^j  result  reiiuiresa  certain  eicptanalioa  to  ba  veil  under- 
ttood. 
Common  jie.  In  the  common  metastatic  dodecaedron,  fig.  II,  tbtleaat 
lostitifi  dud*-  saliant  edgtfs  answer  to  the  fucs  of  the  uucleos,  while  th« 
moslsaliant  are  turned  toward  its  edb;es.  I  had  in(jui/ed, 
when  1  wrote  the  geometrical  part  of  oiy  treatise,  vbethcr 
there  were  nut  a  law  of  decrement  capable  of  producing  > 
secondary  crystal  similar  to  the  niet4t>tuMc,  fo  that  ibc  edges 
turned  toward  the  fiice«  of  the  nucleus'  shou4d  be,  contrary 
to  it,  ttir  most  saliant;  and  t  f«und,  that  thib  ret.ult  would 
take  place  from  the  intermediate  decrement  *E  'B  'D'. 
*  Fig.  S  cepreaenu  Uit  iiimilive  foim. 


SBW  TAftiifttBt  OHP  cAwmmjnm  t»r  limb.  Ijll  ; 

Oa'tkr  •thcr  tmod,  tiie  oommon  i&Tenie  fhomboUl  IraB  its  CmoiiMm  In- 
faceftarned  t««rtfd  the  superior  edges  of  the  nucleus:  and,  ^^  vbom- 
having  lilso  examuied  what  law  would  giTC  the  sane  rhon- 
boid,  with  ils  faces  answering  to  those  of  the  nuclensy  I  was 

led  by  oaloslatioo  to  the  result  expressed  by  ^.  * 

Let  us  suppose,  that  the  common  inverse  rhomboid  is  Combimtioa 
comhtiMd  io^VBT^gure  with  the  eomiDon  metastatic  dode-         ^^^ 
caedron;  it  is  evident,  that  its  faces  would  answer  to  the 
mast  saliaot  edges  of  this  dodecaedron:  but  in  the  variety  Structure  of 
hefore  us,  on  th|e  cootrarj,  they  answer  to  the  least  salian^^J^'***'*'^' 
e<}gea.    Now  there  are  two  .difFereut  cases,  in  which  this  may 
take  place:  one  is  thatio  which  the  metastatic  would  resi^lt 

from  the  law.  Ul,  tpd  the  inverse  rhomlM>id  from  the  law  e; 
the  other,  that  in  which  the  metastatic  would  be  produced 
by  the  intermediate  decrement,  aid  the  rhomboid  by  iha 
decresMfat  £'  '£•  Mechanical  division  removes  all  am  hi* 
guity  by  fMroving,  that  the  second  is  the  case.  The  ^acea  of 
the  twa  solids  cooibine,  aa  i  have  said,  with  the  sides  of  the 
bexaedral  priam,  from  which  we  can  derive  no  indication  in 
favour  of  one  structure,  or  of  the  other* 

The  stenonome  carbonated  lime,  fig«  0,  differs  from  that  Stenonome 
which  I  have  deacribed  in  my  treatise  under  the  name  of  {^^1^^^°^'* 
aubtractive  by  the  addition  of  the  (acets  t  and  w.    The  for- 
mer'mfford  a  fresh  example  of  the  law  of  decrement,  which 
tends  to  produce  a  rhomboid  similar  to  the  nucleus.    The 
faces  w  w  exhibit  a  particular  case,  the  possibility  of  which  I 
had  proved;  namely  that  in  which  the  decrement  on  B,  fig. 
8,  taking  place  by  two  rows,  would  produce  a  dodecaedron^* 
nil  the  triangles  of  which,  instead  of  being  scalene  as  in  the 
other  cases,  would  become  isosceles;  that  is  to  say,  the  do* 
decaedron  would  be  composed  of  two  right  pyramids  united 
base  to  base.     In  fact  we  should  have  a  dodecaedron  of  this 
kind  by  prolonging  the  faces  in  question  till  all  the  othefs' 
had  disapjieared. 

The  angle  of  IS  I*  9f  4^%  which  measures  the  respective  Pioportiset 
incidences  of  the  faces  of  this  dodecaedron,  is  exactly  don*  ^<y««^  tte 
ble  the  angle  of  smallest  incidence  of  the  faces  of  the  nu- 
c1enS|  7^  31^  n^^.    These  proportions  between  the  angles 


t^P^  *'*  ^"  VAVIAirT  BKAT,  kc  * 

of  the  phnititc  bmand  ihow  of  the  MCOBdnysr^vtaliw* 

not  nnfRqaent  in  ib«  lariclin  of  corbuiutrd  hair.  • 

Crjuik  kf  Ftwa  ihckc  namplti  il  t>  •rai.  (tut  mulls,  wtncb  I  Inic 

^  '  "'P"*  si*vo  ■•  tatnly  h}rpuliin«'a),  •ppeu  ■■  (ln<riptWB»  by  U% 

tiripalioii  of  mt  nauf  pmriiKrli  of  cTjiUiJliz«(iin,  wbich  >*• 
Utedio  itic  bbMim  ortfa«  Eailh  without  oot  koowWge. 


Eilract  of  a  LiVtr  from  Dr.  Fsakcis  Dklibocbs  ft 
F.  UfKass.  E$<^\  Mt  Radianl  Htal  and  other  Smijtilt. 
Cammuiticattd  bg  Ikt  laiUr  CetUhmoM. 

Pakis,  Jitfi/ike  \7ik,  1811. 

'  1  N  my  last  tiro  letler*,  I  memioned  to  you  bd  inqairyiatv 
the  |>Hcnnnitriw  ol'  nidikDl  c>>lorit',  vfaich  I  ouinmeuccd  Utt 
•prtii)*.  mtd  ol  wbicli  llic  |irinci|Nki  riiulta  Hrc  the  following. 
RNdUiit  cHlotic,  alinosl  entirely  digested  of  the  facultj  oC 
tr«*rr>inx  kI'H'i  when  tliv  Bubsiiuice  that  eraiis  it  ■■  ■!  lot' 
than  1<W*  t^l£''  !■■.]  or  e»en  180°  (3h6*  F.].  •cfjuir«  thi* 
•  property  very  niai.ilestly,  mid  iudept^ndent  of  th«  light  that 
may  ]tccoiii|>Biiy  it,  in  ]>rO|>artio[i  a»  the  temperature  of  the 
heatH  hoiIy  is  incieusrd  beyond  this. 

The  rays  eniillid  simultmieously  by  oae  and  ibe  «ne 
heated  body  dilTcr  froiu  each  ullitr  with  respect  to  the  fa- 
cully  of  traversitiK  j-l'""- 

The  iiunntity  of  raiiiit'il  c<i1i>nc  emitted,  or,  Fo  6p*^k  more 
projicrly.  tlie  qiutiiity  ol  culoiic  iirriviiig  ut  a  distance  id  the 
nidiiiiit  fur  til  lit  nut  pro|i(>rtii>itul  to  I):l- temperature  of  the 
heiited  !)oi]y,  us  toniniuiily  aii|);iosed,  but  it  U  inliiiitely 
grtaler  in  |irij|Kiilion  ul  liii;h  tt'uii>eialuri^5,  thaoai  luwer. 

Ustly,  ihat  liie  Uw  ul"  tfl'ii-etuiiuii  t•^t:lbIilhed  by  Ne*. 

ton,  thougli  nearly  accurule  ut  iow  teujjiuia lures,  ia  far  frouj 

btiiiKioHt  liij^h  oiii"-. 

Ph(«oliiatia  of      Nolliiiij;   >iti  striking  hi.s  occun-i  d   litre  iri   the  bciences 

*■«"•  witlii.i  lln^so  fe*  [i.ouliis.      Ml.  Ma,i.s  is  ^U\\  pursuinjj  «ilh 

succe^B    liih    i<ji|i]irie3    cu:ii.'>.iLiin^'    fiolarited     hgh:.       Mr. 

Atii^u  likiwioe  15  niakijiy  tome  curiuu?  I'ViJL-rimeiils  on  tliC 

Uluminit'oai^vauie  iiil'j<  it.     Sunie,  that  lie  hits  ktily  ni-^di:  om    tiie  illu. 

'"*■  lui  nation 
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miiiation  of  di&reni  parts  of  the  solar  disk*  show»  tbmt  th# 
degree  of  illumioatioD  of  the  edges  and  of  the  ^entr^  is 
precisely  the  samey  contrary  to  the  opinion  geoeraUy  re-  Dwsicestlona^ 
ceived.   Mr.  Clement  has  very  happily  applied  prof.  Leslie's  aoimal  and  to> 
process  for  the  formation  of  ice  to  the  rapid  and  complete  J^e^j,'** 
dessiccation  of  varioas  animal  and  veget^hle  substances.  He  ffapoiatlon. 
has  also  greatly  improved  the  apparatus  for  evaporating  li- 
quids by  the  help  of  fire. 


VIII. 
On  Chemical  Aurmetitm*    By  Marshall  Hall^  Esq. 

To  W.  NICHOLSON,  Esq. 
SIR, 

\^H£MICAL  attraction  is  that  force,  by  ^hich  the  parti^  Chemical  st- 
eles of  matter  are  drawn  toward  eacH  other.     These  parti-  *'*^^®'*»  / 
cfes  are  of  two  kinds ;  for  they  may  be  similar  to  each  other, 
as  in  the  same  simple  body/when  they  are  termed  homo- 
geneous ;   or  they  may  be  dissimilar,  as  in  a  compound 
body,  and  are  then  denominated  heterogeneous.    Froio  this 
distinction  between  the  particles  of  material  objects,  a  divi-* 
sion  of  the  attraction,  which  unites  them,  immediately  flows* 
The  force,  which  occasions  similar  particles  to  coh>re,  is  called 
homogeneous  attraction ;  dissimilar  particles  are  united  by  Homogeasom 
heterogeneous  attraction :  the  former  is  the  cause  of  co-  *"f  ^^^^'^l^ 
hesiou  in  simple  bodies ;  the  latter  occasions  combination  ttoiu 
between  different  bodies. 

But,  beside  these,  philosophers  hatre  supposed,   that  a  A  thlnl  orte^ 
third  order  of  particles,  and  of  attraction,  influences  <^he*  ^J^^^^  ^j^JJ*^^^^^ 
inical  actions.     "  Heterogeneous  affinity  urges  heterogene-  tioa  tappotci. 
•*  oos  particles  toward  each  other,  and  of  course  is  the  cause 
**  of  the  formation  o^  new  integrant  particles^  composed  of 
*'  a  certain  number  of  heterogeneous  particles.     These  new 
'*  particles  afterward  uaite  by  cohesion,  and  form  masses  of 
"  compound  bodies  V    In  the  words  of  Mr.  Murray,  **  the 
**  integrant  particles  are  merely,  the  smallest  particles,  into 

•  TlionitoD,  «d.  d,  vol.' Illy  If,  408. 

Vol.  XXX.— Nov.  1811.  O  *•  which 
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•'  wbirh  a  itibftaoce  nn  hr  rtwUed  oilhout  decampcMlian. 

"  Tltc  ii>U|{r«l  ^MTUart:  united  bj  the  Totcc  of  aggie^lioq, 

*•  the  conaliiueut  {Mrto  by  chemical  affinity  *."     Bvrtlwlkt 

d(t»cnbc*  tlic  foire  of  coliction  of  a  caiaiwond,  ■*  that  \ij 

•rbic^  the  inirgnil  pitrUi  arc  held  togethn  f. 

TtiUhuWU      ItiKthcobjei-t  of  th«  rullowiug  obaPrvatioDi,  to  paint  ool 

•"*""  *?  ''"  *«li«  I  cunveive  to  be  an  iiuiccurocr.  in  the  upioion  uf  com- 

of  vhimkil      pouud  integrant  parlirlci,  and  of  the  attravtioo  by  whid 

■iiTKUon.         ij,^-  ,,j  sojtpoaed   to   ix   united;  »nd  esperially  to  notict 

Minevrrnun,  which  liave  ti«rn  inlroduced  into  the  ^ocnl 

theory  ul'  chemical  atlrvctioii,  bjr  the  adoplioD  of  tbii  0)ji- 

Oi^tnlnn  of  It  ■■  lirufMr  to  premise,  that  the  opinion  itbelf  of  eon- 

u(rni|H>und  in-  p(,i,i,fl  integral  purticld  muft  lie  admitted  to  be  hypotheli. 

(leiUirothiii-  *-'"'■     ^'^  oiix  two  Kubstani-et  together,  and  their  parliclf* 

<■■!'  '      unite  in  that  tuanner,  nliich  cou>>liiute3  chemical  combiui- 

lioii ;  but  to  *»y  in  what  prvcine  inamier  they  uiiiie,  I  appc^  \ 

heitd  to  l>e  impowihle;  that  tht-y  fint  collect  together  la 

form  particle*  of  a  new  kind,  uiid  of  a  superior  order,  nbick 

uuile  by  hono^eneoui  nltraclion,  is  lurely  not  very  loaiii- 

fi^t.     It  is  perhaps  more  probable,  jhat  cbeioieal  uaioa  n  ■ 

less  complioaleil  uper^ition.      If  ;i  numbi't  of  heterogeneoui 

particleu  be   mixeil  together,   they  H!>sume  respectively  thai 

iiMTigerfj^-     •ituation,  which  their  mutual  attractioivnllots  to  them ;  e»en 

lioD  eSecu  of  [lartlcle  is  probably  attracted  by  eveiy  other ;  and  of  thii 

'  '  ""'         attraction,  combination  and  aggregation  are  ecjually  tbe  ef- 

fectB. 

Nor  can  the  cohesion  of  a  compound  substance  be  altri> 
buted  more  to  the  a>jency  of  homogeneous,  thao  of  hetero- 
{^eneoiis  attraction  ;  fur  if,  in  a  compound,  the  parlirlea  be 
drawn  towards  each  other,  it, in  of  no  importance  whether 
these  iHirticles  be  Biniilar  or  dissimilar;  the  same  effect,  in 
point  of  cohesion,  will  be  produced. 
ThecontrJiT  The  account  therefore  usually  given  of  the  formation  of 
proUbi"'^  ""  '^"^  integfiint  particles  of  a  compound,  which  unite  by  ho- 
in<igeneouB  attraction,  or  cohesion,  is  not  only  without  proofi 
but,  us  1  humbly  conceive,  without  probubility.  We  shall 
however  admit  the  opinion,  and  proceed  to  consider  how  it 

•  Manaj,  ed.  3,  toI,  I,  p.  63.  f  Rtwtiches,  p.  38. 
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accords  with  Hnd  explains  the  phonomnna  of  chemical  com- 
bination. 

Bt;rtl)allet,  in  his  m«archn  on  this  subject,  has  asrribed  OiTmioa  tup- 
many  phenomena  lo  the  operation  of  the  homot^eneogs  at-  Ji^J'^v'"  """ 
traction,  which  unites  inleftmnt  particles,  or,  a*  it  i*  termed  orclmmlal  kt 
by  hitn,  cohesion.     He  consider!  it  b«  a  powerful  cuuse  in  *"'T' 
iuodifyin){coinbinationj  and  especially,  he  attributn  loany 
of  the  resulta  of  conipleit  affinity  to  its  influence :  he  snp-  ' 

poatfS,  tliBt  Berijman'i  Tables  do  not  represent  the  real  or- 
der of  the  nffiniliea  of  bodie*.  but  rather,  the  def^ree  of  co- 
hesion poeaev^ed  by  the  coinpoiind  whe"  fo-med  ". 

The  followmg  ill niit ration  is  ^iven  of  the  mode  of  o|>ern>  tnitanesl  in 
tion  of  this  force  of  cohesion.  ••  If  a  snlution  of  sulphate  "'^"/^ 
"  of  potash  be  mixed  with  muriule  of  lime  dissolved  in  a  muiiiteof 
"  email  quantity  of  wuter,  the  lime  hroii);ht  into  contact  '''""• 
"  with  the  sulphuric  acid  will  be  more  powerfully  influenced 
"  by  the  force  of  cohesion,  thun  the  [wtush.  It  is  therefore 
"  a  force  in  addition  to  thoxe  which  preexisted,  and  deter- 
"  mioen  the  combination  of  the  sulphuric  acid  with  the  lime, 
"  and  the  precipitation  of  the  new  compound  f." 

As  this  panii^.iph  com  prebends  much  of  the  doctrine  ofThii  Inmnca 
ibe  inQuence  of  cohesion  in  modifying  chemical  union,  it"" 
deterves  pHrticular  notice,  and  it  will  be  of  advsDtage  to 
muke  a  few  observations  on  it. 

It  may  be  inquired,  what  IS  to  be  undentood  by  ihe  lime  "^e  lime  daw 
bein>c  brou);ht  into  contact  with  the  lulphnric  vid  ?  fscb»!-  ,,™„geiforc» 
miial  contMct  or  chemical  union  intended  ?  It  in  difficult  to  ^  chision 
determine  ihisqurstinn.     If  chemical  union  he  not  intended  ^.tbia  decon- 
by  the  word  coatact,  it  ta  improper  to  »nv,  that  the  lime  will  p«"fon  tui 
be  more  powerfully  influenced  by  the  force  5f  cohesion,  than  ' 

the  puiUhh  ;  for  muriate  r>l  lime  is  more  solubli^tbun  sulphate 
of  potash.  Lei  n«  suppofc,  (hat  chemical  union  ■■  intended, 
and  we  shall  still  observe  h  manifest  impropriety  in  tbe  «^ 
count  of  the  influence  of  cuheaiou  which  follows. 

It  14  said,  that  cohesion  is  a  force,  ir>  addiiioo  to  thoseA  power  iKif 
trbicn  preexisted,  and  determines  the  combination  of  the  J.^^^^^^J^ 
sulphuric  acid  und  the  lime,  and  the  precipitation  of  thefaaiiakmplMo 
new  coini^und.     Now  it  is  to  be  obaerved,  that  tl-i*  i^  ^Xii'tta 
force  can  only  be  everted,  when  "  the  lime  is  brought  iote^JbcL 
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ward  "  (letermine  li.e  combinRtion   ftf  llw  ?olphuhc  acid 
.    .  _„  lj,i«tth  the  Jimp?"  A  (loncr  which  is  only  erof  ved  at  the  io- 
U4H   ■>    -       tiUxt  of  the  cpnibiniitibci  of  two  iubntances,  caimol  %un\j 
A^'i*'  '  innueiice,  or  tfrfcminf  ihut  conibination. 

',  ■CohQit>[>  i«  a  jiowpr,  wlitch  is  exeT|e()  betneen   intrgraat 

Articles  oiilj  ;  ill  lliis  instance  btlwceii  the  iatcgraut  parti- 
cle* of  siitj'hfitB,  of  Ijinc^  it  lus  no  influence  before  t(ieit 
existence,  aud  coniieqit<>ni1y  capnot  contribnte  ti>  their  for' 
iDHtion,  it  rannqt  therefore  be  a  powtr  iu  addition  to  ihin^ 
which  preenisted ,  w>  »f  iq  its  operation  to  determitiit  tM 
combination  of  ihe  sulphuric  ucid  snil  the  tiiiie. 

It  itppeors  to  me,  therefore,  that  Berthotlet  has  Btlribufnj 

the  formation  of  valine  com|'ouiids  to  the  activeenergy  cf* 

jiowtr,  ihe  very  existente  of  which,  according   to  hii  oun 

detinttion,  muKtbe  coeval  wilh,  and  cannot  precede  andint 

fluence  theirforraution.  • 

Cohttion  be-        Nov  it  is  to  be  observed,  that  (he  proposition,  that  cone* 

iTf "  f »  ^''  ^^"^  "*  *  compound  is  a.  force  which  determines  the  formi- 

pound  is  ■         tioD  cf  that  campound,   ii  renilj'  a  fuct  ae  well  established  al 

""Ti  ""-  ^  ""^ '"  ■'^'"'"'•''■y-     ^o""-  "  '*' ""  'l"^  decompositions  ascribed 

f'Mranrttin.         "  to  comples  affiiiiticB  br  iuvi.'sti!»ated,  it  will  be  found,  that 

,"  the. ptevmiling  affinity  hjs  bi;en  always  a>cribcd  to  those 

"  substances,  which  have  the  property  of  precipitntiug,  and 

^'  "of  ibrmiiig  a   salt,  which   can   be  separated    by  crjutal- 

"  lizatioii  •■"   The  i'onpalioii  of  thKse  compounds,  therefore, 

can  scarcely  be  iittributed  to  any  other  cnust,  than  thai  which 

•     Eerthollel  alleges;  namely,  the  opcrat.on  of  (lie  attraction 

,     of  cohesion  in  the  tonipouii,ia  formed. 

riRftlinatiriti     .    On  the  coiitiarj.  that  cohwion  is  exerted  between  com- 

aiid aggirgj-     pound  iiitegrHiit  particles  only,   nay,   tlie  vtry  existence   of 

pHtti  (Vh'.''i*-  ^'"^''  particles,  is  enlirt-ly  liy[:ot'iKiea!.    The  foriaer  proiiosi- 

lugenuoi,.  and  tioii  it,  sn|>|Jorte(}  by  uu  ample  iiumlier  of  experiments;  the 

inl^oir"' "'"""'  "■'"'-'^   is  in'co.itradirtionto  it,  i,  merely  matter  of 

J, Opinion.      Experiment,  which  is  the  lij^hi  of  IVature,  shows 

II!.,  that  that  poitr,  ,«l)ith  we  term  the  attraction  of  cohe- 

^.."   ,  f,ioi..  does  influence  a„d  determine  the  combination  of  those 

Bubsianccs,  or  of  iho*c  particles,  which  constitute  a  com- 

^'    pound  with  ninch  tuhe^iun:  but,  as  it  has  been  shown,  these 

*  Beithollcl,  RcsMicin:^  p.  106. 
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particles  cannot  bew^hfit  are'I^rrtrtrd  inltgfnnt ;  fhe^on3fi*3- 
ent  partrclw  fit  n  toitipntfrftl  a\4  thci-efbre  ftiude  lonpiifMA 
by  the  agency  t<f  )twT(*pe"-nf  cob^sioii;  jnrt  Ih  ihe^ame 
ipaciner  lis  by  cheniifi'il  ii'tlrnctiom"  -Wliere  then  i»  the  'dis- 
tinction belweeii  tlipst;  Iwo  (mwtra?  To  mP'H  njipear*,-  that 
there  ia  no  difitinction  whiUtrvt-r;  ■-btifthiif,  in  firt't,' n^rtja- 
tioii  uiid  combination  ure  botb  the  efiiKt«  of  th«  aiitual  *l- 
imclion  orbetero|>;eneoiispurtic]n.  Ill  (he  compound  A  B, 
»«ch  particle  of  A  is  probably  Attracted  by  every  other  \»t- 
ticle  of  A,  and  by  every  parlicle  'oPB.  Nnw  ihe  firat  of 
these  uttniction^  it  ho(UO[;i-n(>oiiB ;  the  second  licterogencout. 
It  is  therefore  pi-obable,  that  the  partidcBof  evary  coiiiponnd 
tiniic  and  adhere  by  the  B^^eucy  ut'  both  these  kinds  uf  at- 
Iractioii ;  it  in  surely  improper  to  eesert,  that  they  unitt  by 
the  agency  of  one  utlraeliou,  but  n(//i(T«  by  the  influence  of 
the  other. 

It  improper  to  observe,  that  the  change,  which  is  hcresug- 

l^ted  with  regard  to  our  opinions  of  the  aitractiona  of  co- 

,    -hesion  and  of  combination,  is  not  so  «ingiiltir  us  at  first  view 

I  it  may  be  supposed  to  be.    A  chauge  precisely  analogous  has 

I  tiecn  proposed,  relative  to  the  operation  of  affinity  between 

two  or  more  compounds.     Formerly  it  was  Buppoied,  that, 

when  two  bioury  compounds,  for  example,  are  siibmilted  to 

mutual  action,  the  energy  exerted  in  iheir  onion  sobaisted 

between   the   integrant  or  homogeneous   particles  of  tbe»e 

I  1(oni pounds.      A  View  of  the  subject,  veiy  differeni,   has 

I  %owever  been  given  by  Bertliollet.     He  supposesi  lliat  two 

immpounds  act  on  each  other  by  an  affinity  rrsvliijig  from 

ihe  united  energies  of  their  constituent  eleinenlary  partiole*. 

"A  chan;^  precisely  nimilar  is  liete  suggested  reUitiM  to  th* 

attrnctiou  of  aggregation  in  «  coinpouud  bodyi .  The.  pr«- 

.    ^railing  opinion  Is,  an  it  was  formerly  wit4i  r«tp«in  to  chenu* 

1  cal  affinity, that  the  attraction  \h  exerted  between  componM) 

[•farlicte*.     I  shggest,  that,  as  in  affinity,  the  powers  mky  bt 

1  Exerted  be  tweed  <^onsiiiuent  and  deinentary  piirtides.  >6ottl 

^  powers  may  with  ei|ual  propriety  be  termMl  resulting  attrao* 

^  tiduB. 

" '  If  tfiife  6pinion  concerning'  cbemied  attraction  bn  porreef,  C 
L  Itrtain 'ConseflUences  Will  nefessarily  follow,  which  it  niaj  * 
I  be  prbpW  rt' pofrdt  ow*/'  ltd  Tliose  «oiiipound»,  Ihecoosii. 

lueuts 
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fvnrtf  «f  whiel)  bB*»  the  f^mlMt  affiuiry.  Mill  hww  tfar  ■»« 
eahciao» ;  tbvy  will  be  lb«  In^  >alubW.  vimI  tb«  fir>t  to  cj^ 
lalltw  OD  mporattoo.  Sdljr.  BcrfiiB*u'>Tuhlc-  muy  Kill  be 
roAMdcred  lii  rr)jnnent)ug,  in  ivme  decree  ut  Ir.ihl,  tbr  af- 
fiuitic*  af  faoilMn^  Sdlf.  Berthollet't  opinion,  th«t,  •W 
tw»  binary  c«[npound>  are  diaaoUer  lo^elhvr,  n  i|iiiilrriurij 
campoiind  it  >i|>ay»  formed  by  their  nnioi),  will  h«  ia 
grcul  mniaant  iiivatido'vd.  Theac  (-onsec|iipum  *t  >batl 
•n(f(«*oar  to  trarc;  xo  that,  if  the  oiiiiiinii  »•■  h«\r  suitd 
be  juat,  it  may  rvcnve  dn«  cvnfirinulion,  from  iW  obrrn:^ 
tion  of  the  (ihenouirna  preo^iitfd  by  (-h«iuicnl  HiinM-iiro. 
Tbe  first  pruftoiilioii  in  nbundaiilly  iiti»(-<1  b>  the  lu)l<n»- 
'  ing  obnervfttion*  of  Brrthullet,  wt.ich  Jrneivtf  >ii  (>c  quB>(d 
■  secnnd  IJine.  "  If  all  llie  ilt-ro'iipoaiiionaaiwnlM-d  loron^ 
"  |il«x  H{It»iiirs  hn  iavenitkCd'Hl,  it  Bill  lie  ibuml.  iW  ihe 
•'  pmniliiiK  ufliiiity  hj-  bi-en  uIwrv*  uKribrd  to  ih»wn-  *uh' 
"  ataiico,  which  huve  the  prnjierty  of  prtritHUaliBtii  «  <*t 
"  formiu^f  a  salt,  which  can  hv  M^piirulrd  by  rrjutulliwtioiw 
**  Fgr  this  latiion  it  mny  b«  infrrrcd  «  priori,  from  a  )(iiui*> 
**  lf<dge  of  Ihe  Bnluljility  of  »ultB  whit-h  may  hf>  fornivd  ina 
"  l<(|Hi«t,  thai  thntie  Nub<4a»(-n,  «hi'-b  art^  Ie;iu  aolubU,  and 
'*  riiott  apt  therefore  to  piecipitiile.  will  be  round  to  be  the 
*' Mine  aa  tho^e  to  which  Bergman  anil  ollit^r  learned  che- 
"  miiilB  have  attributed  the  slroiii^ebt  affinity  in  thtir  tiiblt^" 
&r.— ^ee  Be^etirclitH,  p.  106  et  seq. 

£aryte>  has  a  alroiiger  affinity  lor  sulphuric  acid  than  any 
other  base  i  it  tberefure  decompoeea  iill  ihe  i^ulphates.  From 
theaaine  energetic  attraction  the  purticlesoriiulphate  ofba- 
fytea  cohere  with  mo.e  force,  and  it  la  found  to  be  leaa«ola* 
ble  than  the  other  Eulphaiei.  Thu!<  we  consider  the  forcibk 
att ruction, which-subiiitftii  between  Kulphuric  acid  and  barytea, 
••  ut  once  the  cause  of  the  decnmpoailioD  of  the  lulphale  of 
potH^h,  and  of  the  strmi^  cohesion,  and  of  the  little  tolu> 
btlity  6f  the  new  inlphuie.  Thi"  account  of  the  matter  I 
think  ia  perfectly  juKt  and  reatoDable,  whereat  we  bwc  abowa 
the  incoi)|{[niiy  of  the  opposite  opinion. 

We  ure  i.uw  naturally  led  to  conMder  our  second  propoai* 
li»n  ;  that  Berf^man'a  Table*  may  atill  be  considered  u  re- 
preaentini;  tlie  real  affinitjea  of  bodie*.  If  B«rtholtet's  opi< 
pioHi  Itmt  the  decompQtitioa  anA  aepanti«ii  of  nita  *n»t 
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from  tt>e  inflitenci^  of  a  power  sllof^eilier  diittiiict  fwin  clie- 
mi<.'t>l  uffinity,  be  correct,  it  i>  obiiuus,  tlml  BvrgmHn't 
TuMes  mereljr  represent  tlie  cases,  io  vliicli  tliii  fiower  ia 
wntt  eaeruetiV)  miii  do  not  denote  tiir  order  of  m&wXy  of 
the  vsrioui  tubataitces  comprt-heiided  in  ihem;  but  if,  oo 
the  contrary,  it  be  pri>|n;rloconnider  the  force  of  CohetlOR 
in  a  com  pound  hi  Hependiii<T  in  equal  meBnure  od  beten> 
iceiieous  and  homo^ueous  RttrMCtion,  iheii  it  at-  obviouUy 
follows,  that  Beiginnit'd  Toblrs  do  iudecd  reprrDtMit  the 
order  of  affinities  of  the  substJncci  arranged  in  them. 

It  will  be  very  evident,  that  lhi«  qneation  in  of  i^ieaT  itp- 
poriuuce ;  and  I  hope  what  has  been  said,  together  with  same 
obaervations  connected  »ith  our  third  propositioa,  will  ren- 
der theriew  we  hare  taken  of  it  aufficientty  probable.  It  U 
to  be  observed,  th.it  Bergm«n'»  Tables  of  Chtmii-al  Affiui- 
tie*  may  err  from  olhiT  oaoset;  tufttrient  rei^rd  miiy  not 
have  been  paid  to  the  proportions)  volatility,  kc.  of  the  sub- 
stances ;  it  is  only  in  reference  to  the  supputed  influence  of 
the  attractiun  of  aggregation  of  the  coiupound,  that  they 
may  still  be  regarded  us  expressing  real  affinities.  The  force 
of  cohesion  of  the  individuHl  coiistiluenls  of  a  compound 
will  induetice  the  formation  and  the  stale  of  aggregation  of 
that  compound  ;  for  I  suppose,  that  the  force,  which  causes 
the  particles  of  a  simple  body  to  approach  each  other,  is  net 
destroyed  or  suspended,  when  that  body  euters  into  cambi' 
aatiou.  Yetslill,  as  this  degree  of  cohesion  between  the 
'Articles  of  any  body  may  be  considered  as  a  property  of 
that  body,  Bergman'sTable:,  may  be  considered  as  denoting 
the  order  of  affinity  in  any  uumber  of  bodiea  endowed  with 
such  properties. 

Our  third  propoaitioa  has  been  discuiaed  with  much  abi-Tvol 
liity  by  Mr.  Murray,  who  considers  it  as  equally  probable  a  ^™'" 

•iori,  that  two  binary  campouuda  should  exist  tO)^ther  in  gaihct  ia  ^c 

ilutiou,  aa  that  they  sbauld  unite  to  form  a  quaternary  Ij""'  ■"'*« 
!  add^,  "  it  is  very  doubtful,  whether  Berthollet  nir/cnn^' 

has  not  eateuded  too  far  the  principlet  ou  which  his  theory  P°o°^ 

of  complex  affinity  is  eslabtisbed.'' 

If  a  quateruary  compound  be  formed  on  th«»olution  ofOrwhfUri 
two  binary  ouea  in  water,  it  is  a  natural  qneation,  why  is  not  j^,^''"'^ 
this  ijualeraary  compound  obtained  by  erapuralion  ?     Heie  uioed  bi 
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we  t'BftiienM  af  tlM  aUractiuu  of  iiK>;irg»tioo  i«  allcfted  a 
ijhv  tHiiMlcifihe  (IccotupOi'ilion  of  thequuU-marj  t;on>{>(ioiiii, 
4liiil ol'^ Uie  furiiiuiiDu  ofUi*  t<*u  bixHfy  compouutlB  ol>Uiuail 
Iby  rryalvlliziitiuii}  bttt  in  tlua  iuvtarive ■tlic  tiiat:  iiwoa- 
^Icncy-occiirnt  im  fan*  been  fiointml  out,  in  coiiiiMlcimg  tke 
■f«r«BBii*n  Df^nliiliuieol'iidicunlhewimeprinciptc.  A  pown 
<lir«rla|)c«J  ul  the  instant  ot'  the  forntBtivn  of  ■  comtWMl 
ffclK|iKW»le<l  a!i  tfaerauirvfthL-  lermatioiiof  lhatf»tDpoaRd> 
I '  Hviicr  It  t>[ipi«rs,  lIiKtt  supixMiii^  llie  rululion  to  couttift 
a  quntrriuiry  i^oinpoittitli  no  retwu  am  be  Kiv^n.  ot>>  '''" 
Qainfionnd  ik  nol  obuiiiKti.  nil  lli«  fVHfiurititoii  at'  tlw  M^ 
vrnt;  thc-iiifermci'  tlttifcEure  nimi  lie,  lliut  •ut-h  «  eumr 
pmind  diii  iiat  vx'ft  In  nuliiuou  ;  tinr  lUul  il'^  Bat>t4Mice><lt^ 
■olvi'iiutt  mitly  binary  ro>[i|>oiitii)»(iiucli  tt»  we  (tbtatit  theai- 
An<l  i-ixu  ci)i'l)ir  n|«|)"sile  eii|'|)Onhioti>  itint  robftioi 
doiv  itol  III  qH<lrprnd«a  hrt4>rii^<'nfc)D>  adMiilt,  1  thiuk  iIk 
^roi^iofVTenac  niitjlitb)*  (Mucarf.  If  a  mliUivii  contMn 
qunlrriiary  roin)>ound.  whicli  bc(Hiin«s.  l4«(i.  I>iiiiiry  nm 
pnuiulaug  evapMaiion;  ilii*  diaiigt'  miiW  mki-  pUce.  it 
tiie  inalBiit  of  ci7«lHUiBi(ti«n :  but  why  it  <loci>  inkr  plan 
at  thut  inUarit,  we  »ta  not  laid  ;  ttwir  ia  t>o  iienf  poner 
rnllpd  into  actino  ;  becaa;*  BLTtholletSi  notion  at  lh«  (orce 
ol' cohesion  is  that  it  is  a  power  not  only  when  apparrully 
^fciiwp,  but  h1>o  whfn  it  appears  to  betntirfly  orercomF. 
The  qiie<(ioLi  then  remains  if  the  boUilIon  be  tlral  ol  a  qtia- 
terrinry  com  f  Kin  nit,  uhiit  is  the  ivason.  ibiLl,  ut  tlie  point  of 
crystallization  it  is  rifcnm posed,  ami  th»t  two  binur;  com- 
ponntls  are  obtHined  on  evnporatioti  ? 
liiPu-neeof  SiieHlfin;?  of  4hp  iDniience  of  tolatibty  on  affinity.  Brt- 
voliiiliij.  ihollet   remarks,  tlwt  "heat,  by  increHMn^  the  volatility  of 

"  n«\)b«liincp,pnfeebk^itsi;ombinatir)ii,  (knd  ihitj cause  is  not 
"  le*s  fffiiientin  cbmjilex,  than  in  ele.:ti*e  nffimlies :  it  i»  a 
'    "force'ailiWlo  those  alrewlvin  action,  and  which  (determines 
"  t-heunianniid^epariitionof  (Ao«su6,'(ancc.«,  which  arenn*l 
That  of  ■rc'    "  d'lHpo^d  to  form  a  vo/aii/t  compound."     Still  the  same  ob- 
poiind  c "ri'  oi  j*'<^'ion  "•■J'  ^*  urt;ed  against  this  ohseVvutioi>,  as  was  offered 
iiiilu^Niceiii      lo  the  ;tllfj-ed  iiiflnence  of  cohesion    in   effecting  combina- 
(o,m«mn.        ^^^^       ^|^^  fi.lHtility  of  a  tom|H)uiid   can  have  no  influence 
on  (he  fnroiution  of  that  compound;  combination,   in  every 
inbtuuce,  depends  «a  the  properties  of  the  conEtituentG,  and 
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tiot  on  ilie  Gubstince  constituted.     If  the  conatituetit  putti 
«f  a  compouiid-b.e  volmilf,  lliit  v«l»lility  will  bi 
by  licat,  and  their  uiiioj)  will  probiibly  bt^  [jramoted  ;  but  it 
is  of  no  'impvrlBnee  whether  the  t;ampoiui<t  be  roUtile  or 
Si-Kii  tvtisu  fonnol. 

Berthollel  lias  exflnmed  in  u  Tar  more  «B(i«fuclory -Otan-  Came-of  li- 
ner than   former  cWmi.ta  thecausw  of  MHue  of  tbi:  limits  ^',"^mtin"'' 
which  are  obterTt'd  in  L'heoiicuj  (.-onibiniitinn  :  -he  haft)ioilit«l  lion  atcntdinj 
out.tlie   influence  oi   quantity.   cohMioi,,    voli.Wity.      Bui  "'^?';'^''."^ 
therr' still  reniuiiis^oMvldertibte  difliculty  in   uctouiiting  for 
the»e  limits  on  m4ny  ocpasiona;  at  in    rbc  fullowiiig  »n- 
atu nee,  where  cvndeoiHation  iaconuderMi  hb  the  innsc,  detec- 
mininj;  the  pro|torlioii  of  tbe  conittituriit  |iart8  of  lh«  can* 
pound,  and  ufl'oi'dm^'  the  limit  to  coin biiiat ion. 

"  When,  in  the  progrM  uf  rDiubirution,  the  re!>ulf  in  any  Gmt  ccndia- 
"  part  of  it  ia  great  coiitli^nwtioii :  thu,  by  the  ob&tucle  it  **'""*' 
"  may  oppobs  to   the   exerliun   of.  aAiniiy,  ar  I'ven   by  the 
"  Kreittneu  of  ihe   edudeiisatmii   witliilTuwiiis;  tie  pruduci 
•■  from  the  sphere  of  iii-tion,  niuy  Jimit  the  rombinalion  to 
*'  thut  point,  or   to  the   proportion    at  which  this  effect  is 
*■  grcate>t ;  or  if  by  particular  circnn^slancn  this  is  ovet- 
*'  come,  in  the  further progrrH  of  combinaiionil  may  hap. 
**  p»n  ;  »nd  in  this  way,  compounds  in  li*o  or  three  rfeter- 
*'  niTnale  proportions  ni»y  be  fomiid.'"      I  nm  tint  rertain,  CombI 
■  with  whatproprietv  we  sjwak  of  the  "  pro;{ress  of  cooibino- t™'"'''' "' 
uim"i  becwMo  1  do  not  know,  that  we  have  any  reason 
believe  it  to  be  progressive;  pro^restive  in  thesen^  im- P""'"' 
plied,  is   relation  to  proportionH.     If  uxi;;*'n   be  eonibiiied 
with  hidrogcn,  the  compound  is  eitahliibed  in  «  certain  de- 
terminute  proportion ;  nor  have  we  aii^  reusou  for  suppos- 
ing, thut  the  combination  ever  took  place  iu  any  other  pro- 
portion ;  much  ieh  can  we  presume,  that  tlie  proportion  of 
one  or  the  other   iii('rea3e«''|yrograsMvely.  uiitil  the  occur- 
,  rvaco  of  a  aoiuidtvuble  .cond««s>i1ron  put^-a'peViod'ta  the 
Z.4t<*'g'*^*>^'^'nbinnlion,  and  delermioes  the  proportions  of 
T  the  compound.     The  cause  of  the  coudenxatioii  is  liki^wise 
^nnlfuown;  unless  it   be  sttribuled  to  the  rormation  of  new 
Integrant  particles,  possessed  ofuneir  attraction;  which  i* 

■  Mutiaj,  vol.  1.  p.  105. 
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***'*!?*''*    ""  Vpftttww*.  ihateaunot  b«  admitted.     On  the  sal^fftrf 
pviion.  prafMHion,  Mr.  Dalton'i  virirs  ^ve  the  hapii'mt  (^pbio» 

lion;  bat  iKcj  mutt  be  acknnw|»dL;cd  to  h»  hypotbetioiL 
The  p&rtides  uf  bodies  are  nhjecis  af-acienr*,  and  no*  tf 
tctwc:  vrt  oe  »peak  of  thBm,  at  if  they  wera  aa  palpaW* 
and  visible  ai  the  oiaase*  they  cumpote. 

i  «ba)l  conclude  lltr^  obierraljons  by  an  sltuKioii  tn  Ivft 
inslBiicn  of  cembinaliim)  which  ha»e  nwi*  1  think,  been  reir 
rrrm  ^M  •■•'''^<^«'''y '"P'»'"*d-  The  fir«t  is  the  DD'on  of  gRiAfaon 
tai«  ifaeip-  tJie  Qf>priration  of  beat ;  the  second,  the  lamfl  oomlMiwtMo 
hnt^^l  ht  ^  mean*  of  compresiion.  They  are  b««h  raptiiint-d  nn  tht 
medianienl  principle  of  an  apprnximation  of  the  particlci, 
ocraaioned  by  the  compreasion  ;  but  it  n  to  be  renti^mlieteiJ, 
thai,  lu  both  (ipenitions  may  be  stteuded  by  rompreniAB, 
ihejr  are  aUu  both  ultended  by  od  iaereoAetl  tt'iu|>erttiufe. 
May  not  the  heat  hove  tome  more  immediata  operation  in 
•ttnlctii)^  lliestf  combiniilionii,  than  is  supposed  :  1  behcn 
the  pri'siitite,  ithich  cauMn  the  gHMesi  to  c»inl>ine,  reqaim 
to  be  Rfiplicd  very  suddenty,  vn  that  a  due  qnnntity  of  heat 
may  be  evolred.  It  is  reqiiiaitei  that  the  upplicBlioii  of  heat 
In  iiiflame  gosM^  be  applied  auddeuly,  lo  as  toeuanrea 
cotibiderable  compression?  The  determination  of  both 
ti)<;te  queMioi»  by  expeTinient  would  be  eKireoiely  interett- 
ing.  The  iiiHiience  of  compression  ia  seldom  or  ne'er  w- 
corled  to  in  pneumHtie  experiments  ;  although  it  would  uik 
doobicdiy  provi;  u[i  a^ent  wf  considerable  power  in  praauot- 
ii>(;cumbii)Btiou.  ]  am.  Sir, 

VoiiM  respectfully, 
Uniceriilg,  Edinhur^k,  MARSHALL  HALL. 

Stpltmber  Ike  »S(A,  ISIl. 


On  Ike  Hortiemltural  Mauagement  of  the  Samt  or  Sp»tiik 
Chtslnul-lree.  By  the  Right  Hon.  ^'trJosEFH  BARIt. 
Bart,  K.  B.  l^c.'* 

J.N  all  the  northern  parts  of  Europe,  where  cheBtnuta  are 

iiseil  for  food,  the  practice  of  grafting  the  trees  that  beai 

•  Ttanv  of  ihe  lloriiculiural  Sodoly,  toI.  I,  p.  140. 

them 
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ihem  lisa  liein  known  from  time  immpmoritil;  the  wild  or 
unp^rartFil  chciitnut  in  cuiled  tn  French  chAtaigni«r,  the  giaft- 
ed  or  cultivuled  sort  muroiinier/ 

Tlioiigh  the  gra flint;  orclieitnnbhas  b«en  lillle,  ir  al  al)  ^ndin  ihewe^ 
uimI  iu  Ihit    part  ot   the  islund,     it  )■  not  uii   iiiu-nminou  "'  Eiiuluid. 
priKtice  in  Devonshirf,  itnd  other  wntern  counties.     The 
■mnerynen  there  deiil  in   ^rufied  uhettnut  trees,  and  the 
gealleinen  have  no  doubt  introduced  then  into  their  gar- 
den*. 

Ahout  tixteen  y«ir«af(o,  sir  WillUm  Watson  sent  some 
•f  these  grufVcd  trees  from  Devonshire  to  Sprini;  Grove, 
with  aa  asinrance,  that  the  fruit  would  be  pleiitirul  and 
good.  Tbey  were  at  lirst  oeglccted  and  ill  trcuteil,  owing 
lo  the  disinclinition  iMost  gardeners  have  to  the  inttoductiou 
of  noveltirs,  the  tnanagement  of  nhich  ibej  sre  unai^quaint- 
cd  with ;  it  was  therefore  six  or  seven  ysurs  brtore  they  be- 
gan to  beur  fruit. 

Since  that  time,  as  the  trres  huve  increased  in  size,  the  l^e  Ene'l<)i 
crop  has  every  year  become  more  abundant;   last  autumn  "anihij^M-" 
the  produce,  though  they  are  only  »ix  in  number,  was  siiffi-  anh. 
cient  to  afford  the  family  a  daily  supply  from  the  l>rgiiining 
of  Nuveinber  till  BftcrChriatmai,  Tho  nuts  are  much  smaller 
then  the  Spanish  imported  Iruit,  but  they  are  beyond  rom- 
pansoo  sweeter  to  the  taste.     The  crops  are  little  subject  lo 
injury,  except  from  very  late  frosts.      The  trees  are  in  ^ene- 
nl  covered  with  hlossoni*  to  a  decree,  that  retards  their  an- 
nual increase.     They  are  now  so  low,  ihat  a  part  of  the  crop 
is  gathered  from  the  ground,  and  the  remainder  by  u  aiep> 
Judder.     They  require  no  care  or  attendance  on  the  part  of 
the  gardener,  except  only  the  tubour  of  gathering  the  fruit. 
Most  people  prefer  the  taste  of  the  fi  uit  to  that  of  ihe  im-  ' 

ported,  but  there  can  be  no  doubt,  that,  when  the  usage  of 
grafting  cheitnuls  becomes  cotnmoR  in  ibis  country,  grafts 
of  all  other  sorts  will  in  due  time  be  procured  from  the  con. 
tinent. 

The  kernels  of  these  chestnuts,  and  of  all  others  ripened  Usdeof  kcsp- 
ia  England,  are  more  liable  to  shrivel  and  dry  up  than  those  *"■  """'■ 
imported,  owing  to  s  deficiency  of  aummer  heat  in  our  cli- 
mate to  mature  the  fruit ;  this  must  be  guarded  against  by 
keeping  tbp  nuts  always  in  a  cool  plice,  rather  damp  than 

it,: 


trKrrJHr  witli  s  etrrvT,  ihW  *ilt  bul  Aiily  keep  ttitrm  ronl,  Im! 
It  will  rfitruin  ttie  Ic^s,  of  nKiistuiv  Kithout  cnfiivly  ;trpTCa(> 
in™  prf«rtirniion,  and  thus  rfl<}8A;.'«ring  tfce'lAsK  6f  «il>!iiT, 
the  in)  mediate  pnn^r|uenre"bf  iiiiich  is  dK-appeantiCerf 
mint  and  moiiIditHrtsr*  ■    .       ■    -  , 

.-        ■ -■       a^.rn...     ■ J._^,..   *_        n   ..-   ,,,,,      ,,1»IMHI 


3)E  T«oirM  'ik]i'sn«.'K«t^iv>>£f  * 

f  S'^iibL'il  II  mctliod  of  tiultiutJn^^rly  viv^i^tiju  o{  ikn  p(il»« 
to,  Uy  «Uii:>H<<ii>y  (•f  )>>•««>. ^hcK do  Ht^fiM>t>n)|  bloMoq* 
niuy  be  iiiuile  lo  jiroduce  I'et'ds,  unci  lliub  ii0afd  44>«  ^km^ 
of  obtuiuiii}{.  jni^iiy  olber  •:*t\jf  ■  (fwrieii**,  i  utw  pStivi  * 
roiijecu^Vi  tti4t  ..(arielwii  uf.-«iu<iI<VB]Uly,.¥»rly.  tiybiU,  lud 
luNDriii^  grnHth,.ini){iii  Le  ii^rmati,  ohicH  would  be  fouu^ 
mel)  iuli|[)tf J  [«  Jii-ld-culliiw.iiind  be  ready  I9  be  Ukn 
frou,lhs»«il  ill  tk«  cud  uf.AMguet,  nr  the  b«;>ii>mog  of 
SLptfiiilKT,  K.1  lli;ii,.tiitrmiiiei-  iiH:,'ht  hi-  allowed  ample  iiJue 

■  lyprti-uvelli-'i^^Muf  fjiuuml  i.)r  u  iTOj.  of  «lieat.  lam  now 
iiiul'irtl  ill  >Uili.',  tliut  ihe  success  of  the  ex^erimeijt  has  in 
Liuih    cimi-s   lull)'  answered   tvi-ry    expt'ctutiou   tliitt.  1   bad 
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^ciently  )miLi\nax)t  growth,  and  larg^e  prod uqe^  for  g|^n«ral 
i;ultvirey .  coujid.  ))e^,jroriDed^  w^hich.  would  . never  produce 
blossoms... 

1^  have  s\acQ  h^^   the  gratification  to  find,  that  such  are  Pecu!iirid*  '. 
readily  obtaiged,  by  the  means  which  1  have  detailed,  and  1  /antfg«^" 
am  dupos.trd  ..to  annex   more  laiportunce  to  the,  jmprover  rieties of 
mentor  our  woat  useful  ^plants,  tlnin  any  writer  on  agricul^  planu. 
tu re  has  hitherto  done;  because  whatever  increased  valvue 
is  thus  adcjed  to  the  produce  of  the  soil  is  obtain^cj  withop^ 
any  increased  expense  or  labour,  and  therefore  isjuH  fp  ^  .  ?i 

much  addo4  to  individual  and  national  wealth.  .    \y 

I  foro^erly  topposed  that  all  vafieties  of  the  potato,  which  Potatoes  that 
ripened,  early  ia  the  autumn,  would   ne^'essarily  vegetal  "^^^^^{Sit 
early  in  the  ensuing  spring,  and  could  therefore  be  ^t  for  necesiariiv  ve- 
.use  only  during  winter;  but  1  have  foui)d  that. the  habit  of  f^*^/  *** 
acquiring  maturity  early  m  the  autumn  is  by  ,no  i^f?ana 
necessarily  connected  with  the  habit  of  vegetating  ear(y  in 
the  spring ;  and  therefore  by  a  proper  selection  of  varietiest 
the  season  of  planting  crops,  for  all  purposes,  may>  be  ^z- 
.tended  frpm  the  beginning  of  March,  nearly  to  the  middle 
.of  May,  and  each  variety  be  committed  to. the  soil  exoc^jy 
at  the  most  advantageous  period* 

4t  v*rt^ty»  however,  which  does  not  vegetate  till  late  in  bat  raott  pro* 
the  spring,  and  which  ripens  early  in  the  autumn,  cannot,  I  ISScd  ftSkn** 
conclude,  particularly  in  dry  soils  and  aeasonff,  afford  so  those  that  va* 
large  a  produce  as  one  which  vegetates  more  early :  I,  ne-  ^^^^^^  e»*^j* 
vertheless,  obtained  so  large  a  crop  .from  one  which  vege* 
.tates  remarkably  late  in  the  spring,  and  ripens  rather  early 
in  the  autumn,  that  I  was  induced  to  ascertain,  by  weigh- 
ing, to  what  the  produce  would   have  amounted,  had  the  produce, 
crop  extended  over  an  acre,  and  I  found,  that  it  would  have 
exceeded  21  tuns,  11  cwt.  80  lb*. 

In  this  calculation  the  external  rows,  which  derived  Htipe« 
rior  advantage  from  air  and  light,  were  excluded ;  and  no 
more  manure,  or  culture,  than  is  usually  given,  had  been 
employcnl;  for  the  crop  was  not  planted  with^any  intention 
of  having  it  weighed :  the  wet  summer  was,  however^  very 
favourable.  ,..,, 

•  4835«  lbs: 
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CaicuUtisD  of      {  am  not  itfquaintnl  with  the  comiDon  xmooiit  «f  |W 
of  hofl  ab-       "eight  of  a  pood  cro[>  of  potatoM,  iipo»i  an  ■«»  of  gmnl 
taiiwd  fnrii       Id  a  fsvouralile  soil,  when  well  iniinDrcHl  aud  cultivatMl ;  bat 
*|^^       ^    I  acD  coiifideRt,  thut  it  maj[  generally  be  made  to  exctrA 
UO  tona,    by  a   proper   iclcclion   of   vnneties!    and   if  four 
pOQiidl  of  good   pulstncs  alTord,  as  is  generally  m 
«  leiiBi  aa  ranch  iiuirimtitit  o?  oae  poimd  of  wheat,  ihe  (in^ 
dnce  of  an  acrt:  of  potatoes,  such  us  I  havedeacnbed,  ig 
capable  of  supporting  as  lurgpo  populatiou  as  eight  acm 
ofcnii  of  wheat ;  admiltintc  the  ciikuliiUon  of  Mr.  Anhur  Yoang, 

that  the  average  produce  of  an  acre  of  wheat  ia33|  butheU*: 
and  at  nn  acre  of  wheat  will  certainly  aupport  a>  large  ■ 
laJpaMia      nomber  of  people  as  five  acres  of  permaoent  paatarv,  it  fol- 
low*  that  an  acre  of  potiitoes  affords  ot  much  food  for  IDUI* 
hind  ai  forty  icrev  of  permanent   pasture:  an  imporUat 
sobjeot  for  coniideration,  in  a  country  where  prvviaioas  ate 
■carce  and  dear,  and  where  so  high  boonties  on  pusittre  are 
paid  in  the  forin  of  taKes  on  tillage,  that  the  extent  of  per- 
manent  pasture  is  certainly   and  conseqaeatly  increttkingi 
and  it  nitist  increase,  under  existing  circumstance*;  for  it 
pays  ■  higher  rent  to  the  lunrltord,  and  relieves  the  bnnci 
from  much  labonr,  unxiety,  and  vexation. 
Pmtntion  of       To  what  extent  a  crop  of  potatoes  will  generally  be  in- 
'^•'"■'  """J^  creased  by  the  total  prevention  of  all  dispo»itioa  to  blossomt 
ihe|round.       the  soil  and  variety   being,  in  all  other  respects,  the  same', 
it  is  difficult  to  conjecture ;  but  1  imagine,  that  the  expea- 
diture  of  sap  in  the  production  of  fruit  stalks  and  blotsomt 
alone  would  be  sufficient  to  occasion  an  addition,  of  at  least 
an  ounce,  to  the  weight  of  the  tubei's  of  each  plant;  and 
if  each  square  yard  <vere  to  contain  eight  plants,  as  in  the 
crop  I  have  mentioned,  the  incrmsed  produce  of  an  acre 
would  considerably  exieed  a  tun,  and  of  course  be  tuf&ct- 
cnt,  in  almost  nil  cases,  to  pay  tlie  rent  of  the  ground. 
Vuietks  suit-      I  do  not  know  how  far  other  parts  of  Er.gluQd  are  well 
nM'M'nlEM-*"PP''***  ""''   8"°^  variHies  of  potatoes;   but  those  cuiti- 
Ua*l>  vated  in  this  part  of  the  i!^tand  nregeoeralty  viry  bad.   Many 

of  them  have  been  intruductd  from  Ireland,  and  to  that 
climate  they  are  probubly  well  udnpted;  for  the  Irish  planter 
is  secure  from  frost  from  the  end  of  April  nearly  to  the  end 
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of  November :_bul  in  EnftUnd  the  potato  is  nerer  safe  from 
frosf  till  near  the  end  of  May ;  iniJetd  1  Iiave  «een  ilw  leaves 
•D(l  stems  of  H  crop,  in  s  very  low  situatioD,  coinpietely  d«- 
■troypcl  afi  l«te  as  tSe  I3t)i  of  June,  anil  ihey  are  ^enerullf 
injnrnj  before  the  middle,  uud  sometimes  in  the  tiiii  nei-lc 
•I'  September. 

The  Irish.vaiieties,  betfi)(  cvci'ssivel],'  tate,  are  tilmost  al- 
wixye  ktlled  by  tlie  front  while  in  full  blos'iomi  when,  omit- 
ting' all  consideration  of  the  useleiuiexiiciidilure  of  mauurr, 
it  muy  justly  be  qiieiitioned  whelVier  the  tubers  of  aucb 
plants,  being  immature,  can  afTord  es  nutritive,  or  as  whole- 
some food,  as  others  which  have  acquired  a  stale  of  perfect 
maturity. 

The  precedinf;  slitemetit  will   I  trust  point  out  to  the  lt:ir°"'""  *f 
Horlicultunil  Society  the  importance  of  obtaining  improved  rieui^'T'ii^' 
varieties  of  the  potato,  and  )  believe  no  plant  exisiiiig  to  be  to  ihli  coauur. 
more  extensively  capable  of  improvement,  relutively  to  the 
climate  uf  England  ;  and  if  pruelical  evidence  were  raoled 
to  prove  the  extent,  lo  wiiich  t!ie  culture  of  the  potato  it 
calculated  to  increase  and  aU|>porI  the  population  of  a  coun- 
try, Ireland  luoit  amply  atTords  it;  where  population  baa 
increased  among  the  catholic  poor,  with    almost   unprece- 
dented   rapidity,   within  the  IhsI  twenty  years,  under  the 
precBure  of  more  distress  and  misery  ,'than  has  perhaps  been 
felt  in  any  other  spot  in  Europe, 

I  ihall  conclude  my  present  communication  with  some  re-  8«markt  on 
marks  u[ion  the  orij^in  and  cure  uf  a  disease,  the  curl,  which  "'"''"- 
a  few  ycursago  destroyed  many  uf  our  be>t  varieties  of  the 
potato;  and  lo  the  attacks  of  which  every  good  variety  of  the 
potato  will  probably  lie  subject. 

1  c'>senred  that  the  leaves  of  aevetal  kinds  of  potatoes,  OHgln  of  ihi 
which  were  dry  and  farinaceous,  lliat  I  cultivated,  produced 
curled  leaves;  while  those  «f  other  kinds,  which  were  soft 
and  Bt^ncous,  were  perfectly  well  formed  ;  whence  I  waa  led 
toauspect,  that  the  di>ease  originated  in  the  preternatu rally 
inspissated  state  of  lite  sap  in  the  dry  and  farinaceous  varie- 
ties. I  conceived,  that  ihe  sap,  if  not  lulEcietitly  fluid, 
might  stagnate  in,  and  close,  the  Goe  veneU  of  the  leaf 
during  iti  growth  and  extension,  and  thus  occasion  the  irre- 
gular con  tractioui,  which  couslitiiie  thia  diaeaw:  and  this 
roiicluHou 


0»    POTATOU. 


«KidiMiaD,  whirh  I  rtmr  mmty  yMnaea,  is  perfiKiljfli»> 

■irtrat  «rilli  tW  Dpiinani  I  harr  ■ub'^qDmitlr  enli^aii 
mpACliftB  Uir  fiHmiliOD  of  lc«>r*.  1  ihrrrfArp  toBrrri  » 
qituittlf  of  p«uu>c<,  itic  prediicv  bIommi  nbnlly  oT  di>«n«d 
ptaoMi  la  mnaiu  la  ihe  hnp< «!>«'«  Uwy  KaiJ  brcn  prc»ent4 
danii^  wtutcr,  till  p>c)i  tubrf  Irad  ruiitted  vtiucita  of  thrrt  M 
fMiriBc^w*  (Mii;>  Tbetc  Kcre  tben  carclDilf  drt»cbcd,  *ith 
ibrir  fibitnu  luati,  fiom  the  labers,  and  Mere  twmniitted  10 
the  toil ;  «ncre  hariag  lillle  to  labtitt  upoii,  rxc«|»t  water, 
r>p*riin*m  to  I  roDi'Inded  lbecsu»e  of  (be  dbeair,  if  it  *tn  (lie  toogml 
fntfaO^uiiUi  thifkneM  of  the  lap,  would  b«, cfivctBally  wmovetl;  aad  I 
had  the  utiifurtK-D  t»  ofitrrTf,  that  net  a  tiDttlr  curtta  Ital 
was  praducrd  ;  though  more  than  \n\,\r.  U*tilh>  of  the  ptaatti 
■hicfa  the  Eame  idmlical  (ub«rr«  •ubicqneailj'  prodovnl, 
were  much  diieas«d. 

In  the  *)>ririg  of  1909,  Sir  John  Sinclair  inforiaed  bf, 
that  a  gardener  in  StoiUnd.  Mr.  Crozer,  bad  di«ro««rcd  a 
netbod  of  preventing  th«  curl  by  taking  up  ibc  luben  bf- 
fore  they  are  nearly  full  grown,  ant)  coateqacutly  before 
tbey  beuknie  farinaeeoui.  Mr.  Crozer,  tberel'ore,  aod  mj- 
tdr«ppeu  to  have  arrived  at  the  sanie  point  by  very  diffe- 
rent roiitei;  for  by  taking  his  polatoea,  while  immature, 
PiefTiiion  of  from  the  parent  Btemti,  he  probably  retained  ihe  sap  nearly 
Ihe  diicaie.  jn  the  nlBte  to  which  my  mode  of  culture  reduced  it.  I 
therefure  conclude,  that  the  opinions  1  fir^t  funiu'd  are  well 
founded;  anil  thut  the  ditsense  niiy  be  ulweys  removed  by 
the  meau»  I  employed,  mid  its  return  prevented  by  those 
adopled  by  Mr.  Crozer. 

I  sent  to  the  Board  of  Agriculture  the  (ubstaDce  of  the 
prei-rdio^  rtmurks  on  the  origin  of  the  curl,  in  the  year 
I  SOB;  but  1  do  not  know  whether  that  account  h^«  been 
published,  or  not. 

i)01CH((NI, 

JanvaryiX,  1810. 
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XI. 

^  remarkabfe  analytical  Anomafy  respertfuify  m^miffej  to 
the  Consideration  of  Mathematiciaiu. 

To  Mr.  NICHOLSON. 
SIR, 

JLN  yoar  namber  for  August  last,  I  published  a  ahprt  on  the  algo* 

paper  on  th«  defective  algorithin  of  iiQpgiopry  ifaaoiities,  "'^'*  ^  ^^^ 

which  has  not  at  present  been  honoured  by  the  remarks  of  ^^1/ 

any  of  your  correspondents,  though  the  importance  of  the 

subject  seems  to  demand  the  Ittention  of  every  advocate  for 

the  introduction  of  these  expressions  into  mathematical 

investigations :  and  as  I  am  extremely  desirous  to  base  fyt       ^   ^ 

opinion  of  analysts  on  this  subject,  and  particularly  those, 

who  in  their  wrilings  have  maintained  the  legitimacy  of  re* 

suits,  in  cases  where  imaginary  quantities  have  been  nearly 

the  only  instruments  employed  in  obtaiaiog  them ;  I  am 

induced,  in  order  to  draw  a  reply  from  those  quarters,  tp 

consider  the  same  under  rather  a  different  point  pf  vjew^ 

For  which  purpose  let  us  aiAume  the  two  ibllowing  eX'* 

{>resiions: 

f^-1-2  +  11  V—  I   +  y  — 2-*11  ^—1   =  -p4 

V '/ : ^ 

K— i  +   T  V— 3  +  y  — ^—i-/— 3=  -1-87938 

which  equalities  may  be  Torified  either  by  the  develope* 
ment  of  the  above  expressions  ipto  series,  or  by  the  solu- 
tion of  the^uationsof  jviiicli  they  t|r^. the  mo^^  aecprdipg 
to  Cardan's  rule,  viz. 

x».-*    3x  =  ~  1 

Now  let  us  square  these  formulse  at  full  length,  and  by 
prei'ist'ly  the  same  slepa.    Tbe^  we  shall  have  the  following 

operatioub: 

Vol.  XXX^Not.  UlU  P  (A) 


'       1 

Ho 

OM  IBB  AL60UTHH  OF  IMACtSAM  QBAIfnmi.          1 

(A)...( 

V  — 3  +  llv'— I 
111'— 1)'+  =  l/" 

+  V—s— n^— A  = 

l/(-«  + 

,_  2  +  1 1  v/—  I)  X   (—2—11  v'—  1) 

1 

+  «/■(- 

!_U  .Z— 1)*. 

Again 

c 

-*+ w-3  +  t/-i- t.'-3Y=           1 

, 

"                t 

«/!-(- 

V-i)  i— ♦  — i  v'— 3)  > 

Vi-i 

j_ 

r>l  step  l)j  ttep  the  sameiD  both 
mliuue  tlie  same  paralleUwiot 

—  2+1 

^-'?.hc.„» 

eofl— ^  ^    11  •/—I) 

-  2  +  11  v'—  M 
4  _  ^v--  1  — i;i  =  — "7  — ■I4v'— 1=:  (— 2+  Ilv'— I)' 


—  J  i-  \\  ^- 


ll.-'proJ.tif  (—  -2+   M    v"— 0  (— 2  — IIV— I) 


4   -f  121  v-—  I   =    125 


_2_  11^/-1?    ihcsquareof  C-J-II^-  I) 
—  ^  —  1 1  v'—  M 

4  4-   44  V—  1  —121  =  —  117  +  44v/— 1  =  (— i— 11  ^—0' 

ami  eoiisetjuciitly  our  square  (A)  becomes 

^—   117  —  44  v*—   1    +   '2  j/l25   +    V^—   117    +    44  V  —  I   = 

/"-  117  —  44  v/—  I    +   10    +  y/"—  117   4-  44  v'—  1 


0«  TBB  ALGOUTBH  OF  IMAOIirAET  QVAHTtTIBt.  g}  } 

Again,  to  square  oar  second  fonnttla  (B) 
—  *  +  *  v^—  3)  ^^^^^^^  of  (—  t  +  t  •—  3) 


i*a 


—  I  —  *  •—  3  J  ^  Muareof  (— *  -^  *  •—  3) 

*  +  *•— 3  — f  =  — V  +  ♦•— 3  =  C^  —  i^— aj* 

And  conaequeotly  our  square  (B)  becomea'. 
V— *— i*/—  3  +  «  /l    +    ^—i  +  ^^—s  - 


/—*—*•— 3+  «   +  /-*+t^— 3 

Thus  far  likewise  we  have  proceeded  step  by  step  in  both 
operations. 

And  sinc6  our  6rit  formula  is  equal  to  -^  4,  and  our  se* 
cond  to  —  1*87938;  the  square  of  the  former  ought  to  ba 
equal  to  4*  =  l6,and  the  latter  to  (1*87938)*  =  3'd32069; 
that  ia  we  ought  to  find  the  following  equalities  obtain: 
vis. 


(A)...s/^— 117  — 44-/— 1  +  10  +  y— 117  +  44-/— 1  =  16 

(B)...  f/— i— *•—  3  +  «  +  ^_*  +  4v^— 3  S  3*53MQi» 
Or  by  transposing  10  and  8 

(A)..V— ii7  — 44^— l+/_n7  +  44^_ls:« 


/ 


(B). . . V  -  i  -  i  </- 3  4- ^~  it  4- «  V- 3  S  1«S0Q9 

P  t  Vmt 


m  TIK  lioominM  or  ikasibjikt  wAsriTiMb' 


OnrtaJso-  f/!—  117  _  44  v'—   1      =     3  —  4  ^—   1 

Mlhm  of 


imagiuni 


■od     j/_  117  +   44*/—   1      =     3+4  • — 


1 


") 


%avrt1  be-Tonnd  by  tnvolirtiAQ. 
^  And  consVtfiieiilly   their  siim  i»  eqna)  to  6  as  it  <vu»ht  t« 

K«w^  I  b«(-an4  "«  iBAf  llierefore  fattly  codclndp,  that  we  trt  right 
in  our  operation  ou  >h<?  fim  ToimDla.  Bot  with  rvgnid  to 
our  tteond  pxpremion,  it  is  the  name  as  lliat  with  wliicli  't 
i>e;;uii,  and  it.  ther*'rore  equal  to  1-87938,  and  not  1-533069, 
OS  it  auj^ht  f"  '•— 'e  w-on  i,,..)  fl,(.  iifpi,  poirect  in  the  o(>*t»« 
tionann  Ilie  sr  nntl  Tit-iici;  we  tnajp  concludfi 

with  equHl  cenai  me  mistHke  has  crept  in  uoob- 

rvtd  ill  tire  Iatl«r  cm^,  idntaitding  treJiave  proceeded 

B)  '•"■•I  •  '■>  ipltn. 

■  lat  I  hare  to  propose  to  Diatht> 

1.  t  t  .;itour9  in  the  operation  on  the 
latter lorn 

2.  Howl.,.  i^ntdeda^inft  is  other  caset? 
The  (alter  of  tHese  questions   i'   equ;illy  important   with 

the  former  ;  B'^  tliere  are  various  oiIiit  forin,.!:^  of  a  similar 
<lf9rription,  whicli,   should  thej- iiriie   In   jiiiy   invesIigatioH. 

the  cxamplri  obovt-,  much  uiiCfrt;,;iily  must  uece!»ari(y  at- 
tend tliy  toutlusious  ihenctMl.'Oi.ced. 

Tiie  maiiupr  in  wliieo  1  liiif  iiiUodurcd  these  question! 
may  ap|>t:ar  soiueHhat  novel   m   t!ie  pnsen!  day,   but  il  nas 

succeMfully  cullivuled  in  ihio  couiitiy,  luid  when  they  were 
mukiii^'  tbosn  rnpid  advaiicts.  u'hich  have  iiiiuiorta\iztd  the 
names  of  several  distinguinhi'd  Knglish  mathemtiUcians  and 

1  have  only  "ow  tn  o!)-.Prve,  tliat.  Hhoiilil  no  aoswer  uppett 
to  thow  qllestio!l^  witliiii  tliree  nioiiili^,  I  imII  ihen,  through 
thu  itu'dium  of  your  Jourtml,  publish  my  eM[>Uiialiou  ;  but 
1  ;nn  not  uiiliout  liopts  of  swln-  the  siilijt-tt  elucidated  by 
ft  wore  abli:  tiaud  thuii,  Sir, 

Vourobedi.'iii  Serv:iiit, 

ai\T(IE>lATlCL'S. 


bW  TBB  HtmATION   OP  9WjILI»0WS.  ^{^ 


XII. 

Oil  the  Migratim  of  Swatfows :  bff  Dr.  T&AILL.    Read  b§^ 
/ore  a  Literary  and  Phi/osophieal  Society  establitked  «l 
Derby^  Sept.  the  17/A,  1B08,  of  which  Br.  TrailC  is  a 
Corresponding  Member. 


Y. 


To  Mr.  NICHOLSON. 
SIR, 


OUR  correspondent  Mr.  Forster  having  solicited  in-  Migration  of 
formation  on  the  subject  of  the  migration  of  swallows.  Dr.  •^a^o^*- 
Traill  was  induced  to  request,  that  the  following  paper, 
after  having  been  read  to  the  Derby  Society,  might  be 
transmitted  to  you  for  publication.  In  compliance  with 
that  wish  it  is  herewith  enclosed ;  and,  I  have  no  doubt,  will 
be  considered  as  an  interesting  contribtttioo  to  thi^  cUrious 
branch  of  natural  History. 

I  am.  Sir.  ^ 

Your  very  obedient  Servant,  ^^ 

Derby.  CHARLES  SYLVESTER.  '{ 


^  • 


Extract  from  the  Logbook  <^  the  Ship  Jane  of  Lancaster.'^  '/, 

Captain  John  Tuomson.  ^    .  m 

On  the  17tb  of  May,  1907,  in  latitude  51*"  42'  north; 
longititude  iV  44'  west.  Pleasant  clear  weather.  Wind 
W.  N.  W. 

18th.  Pleasant  clear  weather,  light  ain  and  calm& 
Wind  varying  from  S.  £.  to  £.  N.  E.     Lat.  D.  R.  52^  6'  N. ; 

long.  «!•  44'  W. 

19th.  Steady  breeze  from  £.  S.  E.  Some  showers  of 
rain,  and  foggy  weather  for  the  most  part  of  this  day.  Lats 
D.  R.  59r  11'  N. ;  long.  21*  16'  W. 

20th.    Sicoog  breezes,  varrying  from  S.  to  A.  E.    fofiftf  Martim  and 
weather*     Aboat  4  p.m.  several  martint  and  ewatlowe  ep^«waii  wslighu 
peared  abom  the  two  thips.    At  8  p.  m.  collected  to  a  Uir|^'  Ihfps I.XAt- 
covey  ;  auuif  of  wbich  pitched  on  different  parts  of  this  ship,  lantic  in  Msj. 
9Bd  allowed  theneelvtB  to  be  takea  up  by  the  seamen.*^^  At 
4ayligKt  hi  Iho  mon&iog  fooddl  many  of  them  d6B4  in*  tho 

mizea 


Jl^  OK  TRC  MIOBATIOK  Of  nril 

niien    top,  cl'arnef   liends,   and    oa   deck.       LU.  D.  R. 
53'  33'  N.      Lon^.  20'  il'  W. 

2\-U  Coiiii(iu>-B  fog^y,  atTrAd^-d  with  iBin.  Wiod 
moiitiy  from  Miulh-eiwtwitfd,  Iti  the  cou'rtr  ol  the  Axj 
great  numbers  <>r  the  BHiilloWfi  u>d  inarttm  werr  tukrii  by 
the  M-aiiicp  ;  und  thi;  I'ltls  and  dtit;  bn'U^bi  iimny  ot  Iheto. 
A  g''<^t  oiMtty  hud  pitcb^'d  iu  <i<lf«ifa(  parii  of  iheiifaip; 
and  all  or  the  grtule^t  yatt  Found  dead  in  the  noroing. 

Remarkt  bff  Dr.  Tbaill. 
The  tntelliecnt  sernuun,  who  made  this  extract  froia  bit 
logboak  at  luy  reijueit.  wu*  iht-n  on  h'm  ioyai;e  from  iha 
We-l  Indies,  He  has  beet,  mntiv  years  oaplain  . 
in  the  West  India  trade  fioin  Laiicaslrr.  aud  1 
port.  1  koow  him  to  be  a  mau  of  proViiiy  and  rfiacij'; 
and  hi»  accoL^nt  vai,  confirmed  by  »onie  of  the  mai 
the  thip  Iheu  in  (.-oni)>anf ,  witli  whom  1  t-otivert*d. 

The  circuiualauces  chiefl;  to  be  atteudtKl  to  io  tbe  nar-  . 
ration,  are : 
Thtfrrttip.  1.  Thp  weather,  prrvioual}',  wet  not  «o  boiatrranaaa  la 
S«ri''p/°«  MUiitenanre  theiden.  that  the  swallows  «er*.  Forcrd  by  B  ' 
f-oni  A  ri'i  '11  Iciniifit  from  llie  iiearitit  shore;  and  thf  nciieral  directiau 
blown 't"*'  ""'  t*'"''*^  "'"*'  ""^  ""*  iinrav-onrabletntheBiiiii.osition  of  their 
ihe  Jind  bf  a  hevi.iK  h^en  aided  by  il,  in  t>.eir  pa!>KH^e  ^rum  the  coast 
"*'»■  of  Africa,  wbt-re  they  were  observed  by  the  celebrated,   but 

unrortnnute,  Adan^on,  to  arrive  in  the  winter. 

2.  The  season  of  tile  year  is  fuvonrahle  to  the  idea  of 
their  mii^ration  from  the  cn;i4it  of  Africa  fnr  the  north  of 
Europe.  Tbey  atighted  on  ihe  nhips  aboul  the  time  (hat 
swallows  br^in  to  appear  in  Britain,  to  which  thev  were  pro- 
hably  proceeding;  and  it  iihoiild  not  lie  forgotten,  that 
ahnul  this  lime  of  the  year  swall.iws  arc  seen  to  quit  the 
coast  of  Senegal,   and  other  psrlB  of  Africa. 

n.  The  dtbility  of  these  binU,  which  permitted  them  to 
fall  an  easy  prey  to  the  cats  and  dog  ;  their  suffering  them- 
selves to   be    CHiighl    by  (he  seamen;  and  iheir    being  very 

mined    theru    in    (he   two  ships,    s<  em  to  show,     that    theT 

had  made  a  long  voyage,  and  not,   that  ihey  bad  been  acci. 

deolally  driven  by  a  gale,   from  the  neighbouring  rbore*  of 

Britain 


■  ON    THE  KIOBiTiail    OF  tlTALLOWS. 

Britain  and  Ireland.  liideeJ,  cous-deriug  the  {rreul streii^lh 
of  wiii^i  *"d  vcloiiiy,  of  the  Bvtullow  tribe,  it  must  hdve 
heen  a  tremeadouB  gule  that  cou!i!  drive  them  off  the  land: 
but,  the  •  rrvious  weather  was  iioibing  boisteroui,  and  rap* 
tain  Thomson  experieuced  little  morflhan  a  steady  breezr. 

4>  The  ^reut  number  of  tliese  birdd  ii  anvther  argumeat 
Bjraiiist  the  8Up)iositian  of  tboir  bavin);  bt.'en  currivd  to  »ea 
by  a  litorni.  SticU  initaiicev  in  Military  birds  of  weak  wini^ 
>re  not  uricoiiimon.  I  onee  CBii^ht  a  ^Iden  crested  ^ren 
{motacilla  rti^ului,  Liii.)  in  the  sbrouds  of  a  vessel,  nhen 
driven  ofi'  the  coaiit  of  Scotland  bf  a  sudden  tempest ;  but 
inBlanees  of  large  flocks  of  birds,  so  htroiig  and  active  ai 
the  ei*allow  tribe,  beeoininj;  the  sport  of  the  wiuds,  are 
certainly  very  uncommom  even  when  the  weather  has  been 
tempest  11  on  s. 

5.  Captiiin  Thomson  expressly  mentions  bolb  swallows  There  wcrr  ■ 
and  martins;  and  he  slulcd  to  me,  that  they  differed  jn '^*' '""  ip«. 
size.  Hence,  there  were,  at  least,  two  species  of  sHallows 
obnerved  by  him.  As  he  does  not  pretend  lo  the  character 
of  a  iiaturuli»l,  perhaps,  there  were  not  only  the  chimney 
swallow,  or  /lirvndo  nulica,  and  martin,  or  h.  urUca,  but 
the  swif),  or  h.  aput,  and  even  the  sand  swallow,  or  /i,  ripa- 
Txa.  This  account,  at  least,  supplies,  in  some  degree,  an 
omission  of  Mr.  Adanson  ;  who.  in  his  iuteresting  observa- 
tions on  the  appearance  of  swallows  in  Africa,  has  omitted 
to  state  what  species  he  obnerved  there,  or  whether  he  ob- 
served more  than  one  kind  of  swallow. 

The  preceding  extract  affbtds,  in  my  opinion,  another  Dicir  beiiiK 
argument  lo  prove  the  annual  migration  of  swallows.     That '""'"'  ""*" 
swallows   sometimes  have  been  found  dormant,  in  the  win-  quctiLontble. 
ter  season,  in  cold  climates,   I  am   not  disposed  to  deny. 
But  bad  a  bird  so  common  with  as  generally  remained 
here    all   the   winter  iu  a  dormant    state,    we,   probeblyi 
should  have  discovered  it  more  frequently  than  haa  ever 
been  pretended.     I  will  even  admit,  thatswdllows  have  befl|f 
found  concealed  amid  rnshefi,  by  the  bunks  of  rivers,  in  thif^ 
state;  but  that  they  have  ever  been  discovered  alive  at  th« 
bottom  of  pools  aud  rivers,  or  otherwise  excluded  from  th« 
siccess  q(- atmospheric  air,  we  must  be  permitted  to  doubt, 
till  it  is  pt^vedi   that  the  respiratory  organ*  of  awallowi 

diflor 


I 


S1I$  Ltmiiron  aereoK  oantftB  it  i 

differ  from  those  of  iwhcf  hiM! ;  nr,  l)i»t  aimoijiherie  eir 

unAentsary  to  the   life  of  (lortn^Dt  animal*.     The  wiliaor* 

dinar)'  Bu»|>eiiMon  of  niosi  <rf  tlie  Iniitg  futictwwi  rf  am- 

mnls  of  thit  c1a>s   n   b   Mibjt^l  ol   great   ph^woio^ic^il  iP^ 

portiiuFr  end  Ciirio«i(f ;  and  ileseriw   lo   tie   autre  folU  ii^ 

Vonnotnl       v^UKHtrd.      But   the   cluirn   of  lh«  swhIIow  la  an    UDa>Dal 

tuuctmeof      stniclUrt  ofthir  organs   of  feSjiirBtioii   is   co«iplctrly   o?et- 

iv'^ifiun  m    <i>'ll«'l  hy  '*■«  iliBsectioDi  «f  the  celrbrftted   Jnbii   Huoier. 

■«^lo»i.         Ill  the  kllt-ged  I'aits  of  the  »u)iiiimioii  of  swallow*  me  murt 

makeunDWHiicc  furtherreduTily,  ur uiaci'iirucy,  olobMfrvm; 

and     I  thiak  ilvnuld  out  be  diffioult  to  rrler  alisost  all 

suca  allegi-d  facts  to  one  or  other  of  these  heads. 

lABtTj>0',L  THOMAS  STEWMItT  TRAILL 

XIIL 

Account  "/ the  Afiptamnre  »/ a  LumliiOHi  MeUor:  if  Pro- 
Jeuor  b'lCTtT*. 

Lnminaui mo-  ii  HE  15thof  ihiimontli.sbuut  halFafter  ei^t  in  thcerec- 
in^,  nhiinintni?  meteor  wa«  seen  irt  Gen^vn,  in  the  N.  N.  W. 
]>arl  of  the  -ky,  wtiicli  »as  pieily  cli'ar  where  the  meteor  ap* 
pl'ared,  though  there  were  clouds  in  iillier  partt,  aud  the 
phrdomi'noii  itself,  toivarci  the  end  of  its  appearatii'p,  "as  ob- 
sCiireH  bv  a  rloiid.  The  ii(i[ifuriinc<-  w.is  so  HuHdtii,  that 
those  of  the  sp.i'tators,  who  were  lookini;  anoilipr  nay,  at 
tf.etirM  inr,nieiilt.u|i|ii>-.cd  the  W^rhi  U  nave,  nhich  was  suffi- 
tlently  vivid  \n  rmi'e  a  shadow,  ihoii-h  it  «bs  still  twili^'hl, 
to  bf  th.'  c  ftVcl   of  a  flash   of  liv'htnini,'.     We  hare  entie»- 

Bt-riiK'i'S  of  the  ,>henon>ei>oii.  ih^it  we  roiild  r>b;ain  tram  e>'e- 
witiies---!)  iif  it.  AmoTi-;  theve  m^iy  he  distiiieiii>lied  fire 
Btmli  iitK  of  t lie  BCHiIeiiiy,  of  the  f.iniHy  of  sc  encca,  wh« 
ha;i|jeiiFd  tii  he  walkinc  tnirelher,  and  not  only  saw,  but 
Tiiiide  ihfir  oWervatiinis  on  this  ijlicnomeiion,  which  they 
aflenviiid  comniilted  to  writini;.  Thew.  .-xi'ept  the  noise, 
whiL-h  was  heard  only  liy  ihem,  a-ree  «lth  iill  those,  ihst 
have  111  fn  com  muni  rated  t"  ns  lij  oihtrs  with  less  precision. 
The  iollowingure  (heir  «ords. 

•  BibiiolhOiiuclJjilJi-.n'que,  i"ur  May,  1311, p.  10: 


"  The 
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i4itfnrotm  mrfeott  ontBtnm  at  obvxta.  SI  7 

''The  1 5th  of  thiis  montb,  at  35  mmates  after  right  in  DetcriptkMi of 
the  evet^tn^f  we  heard  a  whizzing  sound  in  the  oorth^weift.  ^ 
A  Kudden  flash  of  li^ht  caused  us  to  turn  our  heads,  and  we 
saw  a  kind  of  Ver|>eiit  of  fire,  which  appeared  to  us  four  or 
five  deij^rees  io  length.  It  was  bent  back  at  the  west  end, 
•o  as  to  approach  the  Bg^ure  of  the  letter  S ;  it  then  spread ' 
oat  in  the  lower  part ;  after  wh:ch  it  assumed  the  shape  of  a 
horseshoe,  and  neurly  of  a  parabola*  At  the  end  of  seven 
or  eight  minutes,  according  to  our  watches,  a  cloud  con- 
cealed it  from  our  eyes,  at  the  moment  when  it  appeared  to 
advance  very  slowly  toward  the  west.  Its  bri<rhtness  diqai- 
nished  every  instant ;  and  just  at  the  time  of  its  disappearing 
we  no  longer  perceived  any  thing  but  two  very  bright 
points,  one  at  the  extremity  of  the  lower  branch  of  the  pa- 
rabota,  the  other  on  the  same  branch  hearer  the  summit  of 
the  curve.  As  to  its  height  we  causa y  nothing  precibc,  as  we 
had  no  instrument  with  us  adapted  for  measuring  angles : 
but  to  the  eye  it  appeared  twice  the  height  of  mount  Jura.** 

One  of  the  eye-witnesse's  of  tbia  phenotnenon^,  who  ob- Coaipoiedif 
served  it  with  a  small  telescope,  remarked,  that  the  m'ost  J,^J||^ 
lijiminods  part  was  not  homogeneal,  or  contmuous,  but  com- 
posed of  distinct  and  separate  particles* 

A  fortunate  circumstance  eiiabled  us  to  determine  with  Its  apparent 
tolerable  precision  the  important  circumstance  of  the  appa-     ^ 
rent  height  of  the  meteor,  which  was  for  a  long  time  nearly 
stationary.     Two  of  its  observersft  whom  we  consulted,  re» 
marked  that  the  meteor,  seen  from  a  spot  which  they  easily 
found  again,  grazed  the  summit  of  a  certain  tree,  which 
even  concealed  part  of  its  light :     We  afterward  measured 
from  the  spot  of  observation  the  angle  of  altitude  of  this 
tree,  and  its  aeinittlK     -This  altitude,  and   consequently 
that  of  the  meteor,  was  eighteen  degrees ;   and  its  azi« 
muth  was  precisely  iu  the  direction    of  the   magnetic  me- Its  azimutlu 
ridran,  whieb  at  present  at  CS^eneva  is  90"*  15'  N.  W.     This 
direction  passes  nearly  through  the  zenith  of  the  towns  of 
Gray,    Langres^  Chaamooi,  Vitry,   Chalons  sur  Manie» 
Rheims,  Valenciennes,  and  Bruges* 

*  Mr.  Tfeiriblayi  nephew  of  the  celebrated  aaturaUal. 
f  Mr    L^huUier,  prafes&or  of  mathematics  in  the  academy;  and  Mr. 
Calland.  itadeat  in  theftcatty  of  divinity. 

Wc 


'  els  LCXISaOB  UETBOK   OBaEKVtD   AT    OtSKVA*    ^^^| 

ItvaiMtaiC       Vft,  have  Ivamed  by  the  public  papera,  that  tlut  aiH«nr 

"*■  w«  seeu  ut  P«ri* ;  but  ii  is  not  tuid  in  what  riirtctioo.  Su(^- 

pCNin({  it  lo  huvv  been  ocen  diit  niM,  the  iutereectioo  of  tin* 

azimuth  with  that  ulisrrved  at  Geneva  would  point  out  the 

place  of  the  meteor  in   thi^   region   of   Vilry.    Chalons  >d<I 

Bar  stir  Ornain,  ahotit  Mveiity   leagues  in   a  ilraight   line 

F«iBif>in  «f   '"""  Gene»«  ;  a  dislHiictf  which,  with  its  apparent  obwr»ed 

iuial  hEiflti.  height,  and  takitig  into  account  the  effect  or  the  sphetidtf 

of  the  Earth,  wdnld  place  the  meteor  about  the  actual  height 

of  twenty-four  leaguei  and  half. 

The  sup^Hirilion  we  have  made,  for  want  of  obtervatwot, 
nay  serve  cs  a  guide  to  those.  *>ho  remarked  Dearly  tlw     ^ 
■cimiithitl  direction  of  the  phenomenon,  aud  would  form  in 
idea  of  its  absolute  height.     It  muat  have  been  less  than  3^ 
leagues,  if  the  meteor  were  seen  in  sdirectioo  to  the  south- 
ward >if  east;  and  on  the  contrary  io  much  more,   in  pr^ 
portion  ai>  it  appeared  more  to  the  north  oftheperpeudiculat ' 
to  the  meridian  of  Paris, 
AhM*«arai'       At  any  rate  it  appean,  that  ita  height  exceeded  the  aenii-   ■• 
■x^p''"^        bl«  limits  of  our  atmosphere;  and  that  its  tight,  and  protit-    \ 
biy  its  heat,  did  not  arise,  as  in  our  ordinary  combuetioM, 
frpio  the  presence  and  dei'oni position  of  the  oxig'cii  gas  of 

Probiblf  Several  rirciirnsiiinces  of  this  phenomenon  were  similar  to 

Rone» fell f, om  thn^e  thnt  h^ive  been  observed  in  lapidiierous  meteors  ;  and 
we  should  not  be  surprised  to  hear,  that  incandescent  stones 
had  fallen  in  places,  ivhlch  had  this  meteor  in  their  zenith. 
No  eKplo>ion  was  hoird ;  but  perhaps  the  distance  was  too 
i(Tenl,  nnd  the  circumambteut  medium  too  rare,  for  the  so- 
norous vibrulions  to  be  transmitted  to  «s. 


Lcller/rom  Prnfessor  P.  Prevost,  lo  VrofmoT  PicTET  m 

the  Meteor  of  tkr  15(/i  of  Mai,*. 

_,  r.ENET*.  Mail  the 'i^th,  !8n. 

f   A    HEcHreyouhiivetuken,  my  dear  colleague,  to  deter- 
mine cNiicily  the  position  of  the  meteor  obsened  the  13th 

•  aiWiDihci|iic  Britannique,  fot  Mav,  1811,  p.  1 10. 

of 


■  lOtHMODS  MITEOa  OBSERVED    AT  fllKEVA. 

of  this  month,  will  allow  it  to  be  compBred  with  thoM 

tained  by  oiher  obserTfra.  TIiLi  is  ihe  only  method  of  ob- 
taining iiny  accurate  idi-as  re^pi'Cting  the  vertical  height, 
course,  and  nature,  of  the^e  bodici  foreign  to  our  Earth,  and 
the  sbort  passage  of  which  cannot  be  foresMrn. 

You  have  availed  yourticlfofa  hvoureble  circumstance,  Grenct  at 
to  ..btain  Ihe  al-.itude  xud  aimulh  of  that  luminoc*  object ;  |^,j"jl;^"^ 
but  it  is  fnr  from  prubaMe,  ihat  observers  in  other  situBliuni  om  to  bede- 
•hould   be  able  lo  avuil  ihemse!vp»  of  a  similar  proceeding:  P*"**!  «« 
a[iJ  sbootd   ihey  report   the  height   of  the  meteor,  wiihout 
havint;  det«r:iiinet1  it  by  any  inslrumeiit,  we  uiuit  expect 
great  dtviutioos. 

There  is  B  certain  degree  of  oor.fiilence  however,  to  be  unlmbrex- 
givtn  to  the  eslimatio...  of  mel  aceurfomed  to  "('preciate^^^''  l'"" 
their  sensBlions,  and  cvtn]>are  (luaiitiiieii.  If  therefore  such 
an  observer  should  suy,  that  he  saw  the  mtleor  nearly  at 
45%  or  at  30%  for  example,  this  might  be  considered  as  pro* 
bably  coming  prcitf  near  tlie  truth  :  because  we  may  pi«- 
sumc  the  observer,  measuring  iu  id<'a  the  interval  from  the 
zenith  to  the  horizon,  could  pretty  well  estimate  by  the  eje 
ihe  half  or  third  of  that  dislaooe. 

But  there  is  ■  correction  to  be  made  in  this  estimate,  Necnurj  cnr- 
which  ts  scarcely  thought  of,  but  which,  in  loooe  ob»er»a- ^^^,'^1^^° 
tions  of  this  sort,  is  in  reality  of  great  importance.  thwe. 

The  apparent  firmament  in  a  skene  arch,  which  may  be  rriioilteappk. 
compared  to  an  arc  of  a  circle  of  about  60*:  (see  Smith's '^^,''™^ 
Optics,  translated  by  Pezenas,  vol.  1,  p.  1 1?].  U  we  co<i< 
struct  a  Beraicircle  on  a  right  line,  and  cut  otf  a[i  an  h  of 
about  60°  to  represent  the  apparent  tirmainent,  (it-<  in  the 
figure  in  Smith's  Optics),  we  shall  see,  that  bslf  from  the 
vertical  of  thisappurent  firmament  ansMcra  to  ubuul  30°  of 
real  altitude,  and  a  third  to  iibuul  4u%  Now  it  i>  easy  to 
perceive  the  imporiame  of  such  a  correction,  if  we  would 
obtain  any  accurate  result  from  comparative  ubservBtions, 
and  in  particular  if  we  attempted  to  ascertain  a  pBrallax. 

In  roufirmationof  this  remark  I  hty  before  you  the  ob- Ijtimaiion  by 
■ervation  of  a  man  possessed  of  all  the  facultieti  calculated  '"  olweivrral 
'  to  mature  his  jndgment  in  the  estimation  of  measures.     You 
fill  tbut  see,  that  he  estimates  the  height  of  the  meteor 
between 


iMfptrrnrKBt  iw  we  •9r«Ti«T4  piemi.        ^M 

IwiHxM  so*  and  ««*,  tlwt  W  brtivcai  \  mad  }  of  the  •pp»> 
TBDi  dMtaiice Iton  ilic  st-niih  to  liie  lt««i«Ni.  'FWtepotiAt 
nf  •Evitten  ni*  ibc  Bpianrat  liritiafuiuai  luuBvr  to  1 4*  and  m^ 
•i(  raulotlttuila:  awl  tliMt  of  Itt'.whtcb  yav  ba«c  mBOMradi 
n  bFt««eti  ihrM  tiTA.  I  otigtat  bnwerer  (n  uJd.  thut  the  ok 
»«rv«r  in  tiundtoa  allimitlriy  fixed  mi  Uir  cstiiiMta  afa  Uuri, 
frr  30*  nptHtrpnil}.  Dm  all  Umm  dutcroMuaiiouk  ar«  umb 
•arity  a|>pr<Miiai 


Imjirot-rnintf  in  Mr  /IgHaliiila  Proeexs,  fit/iehiti  Pern,  PeueH, 
and  C'iafk  Dratfingi  can  be  imitated!  ij/  .Vr.  J.  HassKLL, 
No.  1 1,  Clemejil't  /««% 


lniii>i>«i> of    jTErCElVlNG  tJie  various  mMhodn  of  imitaliog  dre»- 

dn»tng>  ini<    ''>8*  ^"^  sketches  in  th«  grsphie  urt  till)  ■hort  of  nn  acvunle 

pcriKt.  toiiuiioii  of  the  blHck-leHd  pecoil,  t  detcntiinctl  oii  au  tl- 

iKmpt,  wmio  yean  biiice,  nhirh,  afitrr  repeated  i^xpvrHanUt 

1  flii(t.r  my=.lf  I  l.uve  fully  <-^mhhslie.l. 
The  !.,*jBct  Thi'  ui. inner  is  totally  liew,  anil  suVly  my  own  inventi(ui : 

a(Krnci)imim-  Itad  ptin  i!  his  >iihjt:i-t  inimrrliiitely  on  the  rcpper,  aud  ^o 
d.jtfU  <.ii  ilii;   sinipli-  and  favj  Is  iti  slj'lt.  ihut  uu  arti,!  Call  do  it  with  five 

'       '  minurtsstildy. 

Nf.  r^iuriFig         Hy  ihis  niunnf-r,  llii-  trouble  in  Irarini;  an  oil   paper,  and 
/■"'-"^  ntli^r  r^trariof-  (..,   llie  fli^hinu'  tjro.iiKl  i*  avoided,  and  ifie 

doublful  lidndlin^-of'an  e(cliin>;-iifedleisduDc  uway^,  as  the 

•  A  ihird  of  Iho  arch  u[OU° from  ilic  liurium  would   give  2Q%  «nd  « 

tS'  *a,   c.  ' 

t  Tram,  nf  the  Sot.  of  Arts,  t.iI.  XXVlll,  p   P7.     The  silver  ncilal 


c^ 


f>«iiciUinf  on  the  copf^  is  vUiMe  iu  tfaesimitlcflt  t«ach>»^t 
fatts  also  another  fierfectioDy  that^  by  utinKm  Wvaoder  imtni-  Black  ch&lk. 
nent  it  will  repment  blaek»cha1k«  a  specimen  of  whicli  I ' 
procured  Mr.  Munn,  the  laodscape  paioter,  to  make  a  trial 
of.  1  have  herewith  sent  the  aaid  apecimeo  marked  Cy  and 
Mr.  Munn*6  oame  tt  affiled  to  the  same.  This  subject  he 
actually  drear  miou  copper*  vod^  my  inspection,  in  less 
than  twenty  miuutes,  the  time  he  would  have  taken,  per- 
haps, to  do  the  same  on  paper ;  in  fact,  it  can  be  as  rapidly 
executed  on  copper  as  on  paper* 

It  is  particularly  pleasant  for  colouring  up,  to  imitate  Particutarlj 
drawings,  as  the  lines  are  soft,  and  blend  in  with  the  colour,  J<lap*e^  ^^  «•• 
It  is  a  circumstance  always  objectionable  in  the  common 
nethed  «f  «lchiog,  that  those  to  tinted  «an  never  be  suffi- 
ciently drowned,  nor  destroyed,  and  always  present  a  wiry 
biird  effect. 

It  is  equally  adapted  to  historical  sketching,  and  might  and  to  pfa- 
be  the  meaoa  of  mduoing  tnany  of  oof  emmeiit  paialers  to  ^,t)|^  ^ 
hand  down  to  posterity  their  sketches,  which,  at  -present,  painters. 
they  decline,  from  the  irksome  trouble  attending  the  repeti- 
tion of  retracing  their  performances,  and  the  doubtful  hand- 
ling of  the  etching-needle,  which  can  never  give  a  sufficient 
breadth  and  scope  to  their  abilities. 

I  have,  sir,  forwarded,  in  an  annexed  paper,  the  different 
specimens,  for  the  inspection  of  the  gentlemen  forming  the 
Society  of  Arts,  &c. 

In  making  my  specimens  I  have  thought  it  necessary  to  Any  part  caps* 
ahow,  that,  if  by  any  accident  a  part  might  fail,  it  could  be  ^?[L^2!* 
retouched  a  second  time,  and  oftener  if  wanted ;  in  this  par- 
ticular its  simplicity  stamps  its  use. 

To  elucidate  the  foregoing  proposition,  I  purposely  caused 
a  part  of  the  distance  to  fiiil  in  specimen  A  A ;  this  is  repair- 
ed you  will  perceive  in  specimen  B>  and  the  sharp  touches 
wanted  to  perfect  the  sketch  are  added. 

I  beg  Also  to  state,  It  is  not  the  style  usaally  termed  €oft  Hot  sift 
groumdeUkhtg:  that  process  is  al««^rs  imcertAint  eamiot  -be  pooad  sub- 
repaired,  and  will  only  print  about  two  hundred  impMs-    ^* 
aiom;  whereas  the  specimens  herewith  sent  ^H  print  up- 
wards of  five  hundred,  with  care. 

Should  the  Society  for  the  Cncourisgem'ent  of  Axt^.&c. 

4««ia 


rarKOTram  ix  mi  igDirtari  PKoe^k  '^H 

«•*!  a  th»  inbiect  worthf  of  lb*ir  r«wud,  I  •hall  fed  pcMd 

•■  cMDiBiiDicMin);  iu  preccaw,  and  8utR  nyMlf  th«  aiuW 
vticu  will  feci  a  peeutiar  additioD  and  pleaaan  ia  ik 
■tititj. 

Permit  ne.  Sir, 
U  Hibscnbe  mjaelf,  with  all  m>p«:t, 

Yoar  ttbedicDt  humble  Senaat, 

JOHN  HASSEXl, 
Laadicipe  Drtoghuaua,  i>,  Clcmeni'i  Ian,  StnaiL 

Pntttt  ((fJramiag  upon  Copprr.  to  i/nhatt  BUck-ltadPrnelL 


Mabodcr  A  remarli 


■■St  be  put  on  the  copper  «ith 
Tti*  w«ll  ground  in  oil;  afier 
with  vbiliog,  and  then  rubW 

j-our  plate  the  w>\  utioo  to  cMtt 


'^^H^^  ee  af  Bar^ndy  [Utdl.     ^^^| 

^^^  !  frankinc-Dse.  ^^ 

f™p»t»tti>n  of  These  are  to  be  dissolved  in  a  quart  of  the  best  rectified 
ipirit  of  nine,  of  the  strength  to  tire  gunpowder  whea  the 
ipirit  is  lighted. 

During-  (he  course  of  tn-eDtj-four  hours  this  compo«itioa 
must  b«  repeatedly  shaken,  unlil  the  whole  appears  diisolv- 
ed;  then  filter  it  through  blotliMg  paper,  and  it  will  be  fit 

In  pouring  on  this  ground,  an  inclination  naust  he  given 

,o  the  pliite  ihut  ll:e  superlluous  pait  of  the  composiuon 

ty  run  off.it  the  opposite  side,  then  place  a  piece  of  blot- 

g  paper  along   tills  extremity,  that  it  may  suck  up  the 
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e  an  addUionil  one  Ihitd  of  (pi- 
..  lo  lepresent  chilk  j  and  one 
It  black  load  pencil ;  and  iilaa)] 
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'  groond  that  will  drain  from  the  plate,  and  in  the  course  of 
a  quarter  of  an  hour  the  spirit  will  evaporate,  and  leave  a 
perfect  ground,  that  will  cover  the  surface  of  the  copper, 
hard  and  dry  enoogh  to  proceed  with. 

With  an  exceeding  soft  black-lead  peacil  sketch  your  de* 
sign  on  this  ground,  and  when  finished  take  a  pen  and  draw 
with  the  following  composition,  resembling  ink :  if  you  wish 
your  outline  to  be  thin  and  delicate,  cause  the  pen  you  draw 
with  to  be  made  with  a  sharp  point ;  if  you  intend  to  repr^ 
sent  chalk-drawing,  a  very  soft  nib  and  broad-made  pen  will 
be  necessary,  or  a  small  reed* 

No«  S.*i<Composition,  resembling  ink,  to  draw  the  desiga 

on  the  copper. 

Take  about  one  ounce  of  treacle  or  sugar  candy,  add  to  ifjc  Ibr  tew. 
this  three  burnt  corks  reduced  by  the  fire  to  almoat  an^f^^'^* 
,  impalpable  powder,  then  add  a  small  quantity  of  lamp-black 
to  colour  it;  to  these  put  some  weak  gum-water*,  (made  of 
gum-arabic),  and  grind  the  whole  together  on  a  stone  with 
a  muller:  keep  reducing  this  ink  with  gum-water  until  it 
flows  with  ease  from  the  pen  or  reed* 

To  make  the  ink  discharge  freely  from  the  pen,  it  must 
be  scraped  rather  thin  toward  the  end  of  the  nib,  on  the 
back  part  of  the  quill,  and  if  the  liquid  is  thick  reduce  it 
with  hot  water. 

Haying  made  the  drawing  on  the  copper  with  this  com-  VsmMu 
position,  you  will  dry  it  at  the  fire  until  it  becomes  hard: 
then  varnish  the  plate  all  over  with  turpentine  vamishf. 

It  will  now  be  necessary  to  let  the  varnish  that  is  passed  over 
the  plate,  dry,  which  will  take  three  or  four  hours  at  least; 

*  Gum  water  mutt  be  made  in  the  proportion  of  half  an  oance  of  fura 
arable  to  a  quarter  (tf  a  pint  of  water. 

\  TurpcntiDe  varnish  is  compoted  of  sn  ounce  of  black  iwiirto  an 
•igbth  pan  of  a  pint  of  spirit  of  turpentine  ;  if  the  weather  if  ttXMwAnkf 
warm,  it  ought  u  be  m&m  with  a  sixth  part  of  a  pfait  of  spirit  of  uitpen- 
tlne. 

[1  apprehend  there  i«  a  mittake  herr,  and  that  the  propoitiooe  of  spirit 
should  be  icvsned ;  as  more  of  the  liquid  wouki,  no  donbt^^bs  required 
la  cold  weather  than  in  hot  C] 

bnt 
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but  tliii  «>ll  <l«t>eiid  «n  the  kiftlp  or  thr  wr»th«t:  Car  if  it 
ihould  be  iutviuel)  bpt,  it  ought  tu  be  a-ft  all  ntgbt  ^  k^- 
dtn. 

""■■"'"•^        Ni'w  the  TBrtiish  is  pronmed  lo  b*  «iiffii.'ieatly  baid,  j« 

iDucbfi.  •o*y  rutt  olTihr  toucht*  tniide  with  the  rore^oiat;  d<wrnM 

ink  «ilh  »iHltle,  and  me  jour  finger  lo  rub  tnctn  up; 
•liuiiid  it  (t'll  romc  off  very  freelvt  put  jour  wnllfitg-m 
i«ui>d  ihe  iitHT^iii  of  yopr  plile,  i»'>il  itt-n  pont  on  the 
louche*  Ktma  Ksrin  «Hler.  but  cure  u>u*i  be  taken  it  )*M 
too  hot. 

Thv  tuuclii-inDwheineileao  tikcAoiT.wft&h  the  pt«lc  veil 
and  clean  from  all  impuritip*  and  sfdiiitent  of  the  ink,  irilik> 
G»hl  4^  wat«r;  then  drj  ilie  plate  al  a  ditCBnce  tnn  the 
fire,  01*  cIm*  ■><  the  xtin:  and  when  dry,  pour  oo  your 
foftis.  »tiuh-h«.ild  heincld  weather  «•!  follows:— 

KM.  To  out  [lint  i<f  nitrous  iiciil,  or  strong  aqus  fortid,  add  t<o 

pHrt*,  or  twice  it»  qiiBRtiry  of  s^oft  irater. 

In  )iot  nculhcr  to  one  pun  of  uitrouB  acid  add  three  parts 

oF  wnttr.  a 

In  every  [Mri  oFtltis  proce«*  avoid  hard  or  pump  water.     ] 

KAof  in.  1^1*^  '"*'  procws  of  bitiiiK  in  with  aciiin  fortia  mo*l  l«4 

.■1n~,.l>  .>tti„,t.il  if>,  btuFihini,-  oil"  all  th-  bubbles  1  hat  arise 
from  llie  arlion  ofthi.'  BCjiia  forlis  on  the  copper. 

In  snnim.'r  tinif-  it  will  tak(?  nl.imt  Iweiity  minutes  to  get 
atiiffiiiriit  ff>loiir:  in  «liitprp.-li;i;.>  haifan  hour,  or  more. 
All  this  nui-l  (l<.'|ii'ii(l  oo  the  ^.tate  of  the  atmo£jilier«  and 
terapi'ratiirc  r.ry<iiii  rnom.      Kany  parts  req u i re  to  be  stop- 

Sioppiiig  out.  P'-H  "lit.  d"  the  --i^mf  niili  tur|-eiitinf  varnish  and  larap- 
black.  and  v.itii  a  caint-Ul-.-iir  hnisSi  pass  oi't-r  those  pans 
you    ro.^,i<lir    of  Hnmfi.'nt   HujUli  ;    distani-es    and   object* 

your   foit->;]<> Is;    ai  cnvtl<ji>;l\'   \<mi  will   ohiiteiule   tViem 

with  tl«.'  I'ur.'-uiii;-  nr-Uh.  at.d  I'lxai  \vi  U  dry,  when  you 
uill  apply  ihi.'  uipia  i'l.rtis  a  eiki^xI  tinit-,  and  rept^il  ihi* 
ju»t  u:i  ol'teii  :is  yuu  i\ii,ii  tu  piiycuie  dift't-rL'ut  dfgwes  of 

Every  tin.c  you  iuke  <tii'  tlii:  aqua  Itirlib  llie  plrtte  «iust  be 

wa^)i<>d  lA-iti'  Mith  M.I  I  watfi',  -.lu-l  ilirn  rrt  lo  dry  as  btforv. 

To  »=cer>m  To  n-ceriaiu  lhe<U-;.th  for  your  uovk.  you   f,boutd  rub  a 

Settlikl"^     i-mall  parHvitli  a  lit'Jfofrii^  dipped  in  luii'cnuue,  audthen 

applj 


^ 
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inpW  the  Anger,  or  n  piece  of  m^^^  rubbed  on  theoil-rubberv 
to  the  |)kce  to  cleared^  and  it  wiil  give  you  some  idea  of  the 
depth. 

The  walling-wax  is  taken  off  by  applying  a  piece  of  light-  Removal  of 
ed  paper  to  the  buck  of  the  plate,  all  round  *h«  ©W^site  J^^J^T  •"*' 
port  of  the  mars^in  where  the  wax  is  placed ;  theo  let  the 
plates  cool,  and  the  whole  of  the  grounds  &c.  will  easily 
come  off  by  washing  the  plate  with  oil  of  turpentine,  which 
■lust  be  used  by  passing  a  rag  backwards  and  forwards, 
until  the  whole  dissolves*  it  is  then  to  be  cleaned  off  by  rags;     • 
and  care  must  be  taken,  that  no  part  of  the  tnrpentine  i» 
left  hanging  about  the  plate. 

The  plate  shonld  only  pass  once  through  the  press*  Prioung. 

Sir, 

r 

During  the  conference  of  the  Committee  of  Polite  Arts  The  aiithor> 
last  Monday  evening,  an  Essay  on  the  Art  of  Aquatinting  5***™?°  *^* 
was  prodttCiNly  which,-  until  that  period,  I  had  f.ever  seen;  ^^ 

^iKe  thet>,  1  have  procured  a  copy,  and  carefully  perused 
it.  As  far  as  theory  goes,  respecting  aquatinta,  I  allow  it 
to  be  fair ;  but  upon  the  practical  part  it  is  positively  wrong, 
and  what  relates  according  to  the  opinion  of  your  Committee 
as  referring  to  my  invention  of  the  imitation  of  chalk  and 
pencil-drawing,  I  can  prove,  by  incontestible  evidence,  that 
I  did  produce  specimens  of  my  invention  as  far  back  as  the 
year  1795  to  the  public,  since  which  time  I  have  improved 
the  principle. 

I  flatter  myself  your  goodness  will  enforce  on  the  minds' 
•f  those'gentlemen  who  were  present,  that  I  ought  personally 
to  prove  the  same,  which  I  am  prepared  with  documents  to 
do. 

Permit  me.  Sir,  to  remark,  after  a  lapse  of  fifteen  years, 
that  surely  some  person  might  have  produced  figures  and 
landscapes  sketched  in  this  manner;  but  not  a  single  artistn 
to  my  knowledge,  ever  gave  one  specimen  to  the  public  es* 
cept  myself,  though  my  examples  have  beea  before  them 
all  the  above  time. 

It  is  upon  the  application  of  the  manaev  tor  freedom  of 
imitating  drawiugs,  thai  I  conceive  it  to  be  of  importi^te, 
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sod  fnta  tbis  ciicuniEtunce  in  pmnlins  oat  its  ntiUf,  I 
cUiiii  s  crvdil  from  its  onijiDalilv-,  ir.  Sir.  it  was  previoulj 
known,  why  nus  it  not  in  trnef  The  fact  api-eare  tout, 
tK«t  no  t>«-r»on,  cKct^pt  nyselft  tliought  of  Ukini:  the  paiu 
to  Kiiidj  the  Bubject. 

Hdvini;  ihui  brought  it  pnbli<-Iy  to  nntire.  I  ctill  G 
degrw  or  pride  in  furnishing  an  addirtonal  and  auj  il^ti 
thepromolioii  of  the  arts. 

I  have  DOW,  Sir,  to  apnli^z^  to  yon  fvr  treapaasiasi 
yaar  putience,  and  as  it  ia  not  pocsibltr  fur  any  t^entlemi  a 
have  taken  mote  trouble)  or  have  paid  a  more  (jolile  altea- 
tion  to  the  circumstance,  I  thought  it  moat    d<>conMU  li 
submit  this  ipemorial  to  yOD|  as  one  of  the  ChairnMaof  tbc 
Committee  of  Polile  Arts. 

Trosting,  Sir,  you  will  be  so  good  as  to  communifalt  ibt 
same  to  the  Committee,  I  beg  to  subscribe  myself,  with  tU 
respect, 

Sir, 
Vonr  very  obedient  hombU  Servantt 

J.  HAtifiEUa 
JVo.  11,  VUmeiit's  Inn,  Mai/  10,  1810. 
To  J.  T.  B/.nBrR,  E-q. 

A  Chairmiii  oi  ilie  Comrtiintfo  of  PxUle  ArU. 


XVI. 

On  Oie  Nature  of  Oximuriaiir  Aeiti  Gas,  and  the  Coat/ertiM 
of  Carbonic  Oxide  inro  Curhnnic  Acd  by  ii,  t«  Rfplj/  i» 
Mr.  J.  Daw.     t»  a  Leitfr/rom  Mr.  J.  MURRAY,  Lee- 

lurerun  Chemislri/,  EdabuTgh. 


To  MR.  NICHOLSON. 


SIR, 


Jl  Hiivp  not  Been  until  lately  Mr.  J.  Davy's  comrounici- 
lioii  til  your  Jouriiul,  for  Se(itember  last,  und  1  embrace  m 
eaily  uii  oji|)ortunily  us  occurs  to  ine, ot'oO'cring  a  few obs«r- 
Vutioii»ii.  rej.lytoit. 
The  most  important  part  of  this  cominunication  is  that, 
which 
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1  be  the  t 
ratM.l.yex- 
ompuund  of 
lOut  obtain- Not  | 


which  relates  to  what  he  considers  at  a  new  ^m,  the  op«ra>  posed  to  ac- 
tion of  which,  he  snpposes,  serves  to  account  ff"-  '^^  •■"»-  '"""' '"""" 
■luctjon  of  rarbonic  acid,  ahich  I  hnve  foniid  Ii 
Biilt  of  the  mutual  action  of  oximuriatic  acid,  < 
ide,  and  hidcogen  gusses.  It  is  product-d,  he  t\ 
posini;  a  niiiiturt;  of  equal  volumes  of  carboni 
oxitnuriotic  gas  to  light,  and  he  icgnrds  it  as  u  c 
ihesp  two  gasies. 

I  had  already  performed  this  experioient  without  obtain-  Not  pioducsd 
ing  the  resolts  he  has  deitcrihed  ;  urid  i  atn  not  aware  of  any  '"  •"  "? K'*" 
fallacy,  by  which  this  can  he  accounted  for  ;  there  was  tio  Mumy 
sensible  production  of  carbonic  aiiij  (rhe  paint  I  had  it  move 
particularly  in  view  to  aRc<:rtiiin  by   the  nperimeni]  and 
afler  agitation  with  water  to  remove  the  oximiirtutic  tjas, 
the  carbonic  oxide  was    recognized  by  burning  with  iU 
usual  blue  lambent  flume,  uud  formiug  carbonic  acid  by  ill 
combustion. 

This  result  of  the  nonaction  of  oximuriatic  gtt  on  car- (^"'in aria ite 
bonic  oxide  giis,  when  both  are  perfectly  dry,  has   been  oiid»^»ues'ito 
lately  asserted  still  more  strongly  by  Gay-Lossjic  and  The-  i<ai acton ucb 
nard,  and  the  lermslhey  employ  are  even  unusually  decided.  '^''"  ' 
After  ob«erving,  that  the   curburelted   hidrogen  gassec  are 
acted  on  by  oximuriatic  acid  gas  when  exposed  to  light,  they 
add  "  luaivi  queiqucdoseiju'on  ait  m^te  le  gat   acide  mu- 
riatique  osigcb^  s«c,  et  le    ^I   oxide  de  carbone    prepare 
avec  le  fer  et  le  carbonate  de  barite,  qiielque   fort   qu'  ait 
^Cu  la  lumi^re  i  laquelle  on  lea  a  expoaeo,  enRn  quelque 
long  qu' ait  ilele  contact,  il  n'y  a  point  eu  d'action*".     If  I 
have  been  deceived  iherefore,  it  is  in  common  with  chemiats 
of  the  higfaeat  reputation  for  the  iccuracy  and  delicacy   of 
their  experimental  researches.     These  ci re um stances  how. 
<ver  lead  me  rather  to  believe,  that  there  s  some  peculiarity 
necessary  to  the  success  of  Mr.  J.  Davy's  experiment.     lnnl«ip< 
know  sufficieutly  the  disadvantage  to  which  any  experi-  *""    '  *" 

•  Rechcicba  Flysico  Clwinltiaci,  T.  2d,  p.  198. 

[■■But  in  whstevet  ptoponiuiu  we  muird  dry  oiigeniied  aiariitie 
add  K»,  and  Mrbonit  oxide  gu  pntufpd  by  meiniof  iionsudcaibonite 
of  tarylx,  however  tODng  ilie  ligfii  lo  whieh  Ihrj  were  exposed,  and 
hull  however  long  they  [ew^iaed  ia  conuci,  bo  actioa  betwean  ihen 

Q  3  menUlitt 
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ili|Bubjvcl«<l,  who  uD(lrrtiikt9  d>e  < 
■"*""*■  »p«rifuenli  •!  •■bitli  onlj  a  t;vni:n>l  Hitu«i.|  i| 

fVoilt  both  thCKT  i(>i»idriuli(ll>ll.  I  BO)  ttj|lu(-«u  l«M<b,  •  inj  ■(■y 

full  aroouni,  w1>k.'1i  JUr.  J.  Oxri  unnuuiicn  )»■  (•  In  );i*i  «( 

his  cX|M^riiu«ril*.  id  |iutili>l<cJ.    A<  ;>r«4ifnl,  I  •liail  ultDittlK 

firotluclion  of  till*  new  ((«<>,   iinti  fhull  otjer  merely  «  fewob* 

Mrvations  on  its  reiulion  to  ihe  [irr-eiit  iii.tipim\. 

CMbcMilcnv         111  my  fvtl  CDDimiiniciilioii  I  h"l  d'hiM.  that,  wbvit  otU 

c  acid,  carboiiit  nxidr,  »>d  hii1ri>|>p[i  (<8^»f«  air  tul^ 

nittt^  to  inulUHl   uolion,  (he  carbomr  i)xidc  i«   (onvnltd 

■**>  ulirtwt  imirelt  liitn  cartfonicncirf.     Th<»  i-esult,  iocoiiMslOlt 

with  Mf.  r>itw\'s  hr|iDlh>vi<i  of  the  naturp  of  inimHtir  aad 

OxiiDiiriatirncirl*,  v.in  ntlrmplr'l  to  be  txplHintri  by  lh«a»-      I 

■ai|i|ttion.  that  *  poitioii  of  the  water  iutioflucFd  to  nWirb 

tb*  prodoM  of  iheailioii  of  llt«Ba«s*ft  hatt  BoffrfpdrfriwQj- 

pOMtioiit   <in<]   ih^it   from    thin  oMjfCn  had    been   rtMiiinoni- 

cnled  to  ihe  carbonic  oxide,  %a  ai,  tu  roiivert  it  iii(o  rarbonic 

acid.     Meters.  Durvo,  thfrelWe,  in  repeating  th(«»  nfrt^ 

^•fwjiobe     menls,  Piiiploved  HmiiioriiH  to  condense  the  prodtitl,  «nd 

'Zpo'rt.on  of  "'"'    •''■'•  ^-"■"""'  'l'^>-  '""'"'  "'^  cBrbomc  oxi.ie  lo  ,™am 

wsier.  oiiclianEed. 

ThiidUptoTcd.  Ttiou(>h  t<;jtisfit^d,  that  therFWiis  no  probability  in  this  as- 
snni|itJou  rif  wHter  litin^' de(oiii|m-i-d.  I  ihout^ht  il  proper  to 
rep<>8t  llif  eN|ii^rinifnt  uiih  the  viiriHl  nil  of  oondenMos  the 
product  by  BinnioLim.  The  rc-iill  «Hf.  still  the  >iime  as  that 
which  I  had  bf  fori;  obKiini-il.  Nt-iirly  ihe  whole  of  (he  car- 
bonhcosidehaddiftapjjrari-d.aLidatoLirrfttfKaltw.gobtained, 
which  tlltMesned  >lrii[if;ly  on  the  toiituct  of  a  diluted  ucid, 
and  alto  itave  indicHiioii>  oi  the  prtKeiice  of  nrbonic  acid 
by  llu- te«t  of  inurijtc  of  biirjles.  I  rontluded  therefore, 
at-  I  believe  any  chemist  would  have  done  from  tWse  tesiilH, 
"that  the  production  of curbonir  ai'id  iu  diia  eypaiment 
"  was  eslabbshed  beyoit<l  the  pussibility  o  donbt." 
The  ram*  T*.  Pretistly  (he  same  results  hnvf  no«  bi'enoblaiiied  bvMr. 
J.  Diivy.  RepeHtitiL{  iiiv  evp.'iiiiient  on  the  exposurecf 
lliemixinre  of  the  thvLp  gasses  lo  lif;ht,  he  dtlei'tt-d,  •'  afifr 
the  addition  orHtnmonia,  no  trdtes  ofcttrbonic  oxide":  and 
he  perceived,  as  I  had  stated,  "an  effervewri'nce  of  the  io»- 
moai^cal  salt   formed  with  nitric  add:"  an  effervescence 

which 
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which  he  farthiT  aJmiis  to  be  owin*  to  the  diwngogement 
of  CMi'bonic  ucid.  The  disjiute  ihtrefore  wilh  regurd  to  the 
tact  ia  St  nil  end  ;  and  the  production  of  curhouic  scid  in 
thee«eK|ieriinenta,  which  I  had  al*a_vs  niiiiiitaiiieO  I*  be  the 
roiuli,  but  which  Menars.  Davy:i  had  uviiied^iu  estabhahed 
bej'ond  Ihc  ijossibility  of  doubt, 

Mr.  J.  Davy,  huwtrver,  forots  a  siDgolur  conclosioa  with  ^ 
regard  to  this.  Hanioj;  slated  the  resuHa  of  his  citpefi- 
meiite,  he  adds :  "after  tIie|ireredin)(6tatemeiitortitcl9,Mr. 
Murray,  I  should  conceive,  will  be  induced  to  renouocv  hjs 
coiiduMou,  that  the  prodoctiuu  of  Carbonic  acid  in  hi*i  exf>e- 
liroent  waa  established  bi'yond  the  iiomibility  of  doubt;  and 
■dmit,  that  what  he  considered  as  carbonic  add  wai  actually 
the  new  gaajust  deHcrilied  ;  and  T  should  likewine  imaipRe, 
that  this  gentleman,  in  future,  will  be  more  cautious  in  hit 
■SBertionsBod<:rilici''inson  the  labours  of  others."  It  ia  but 
justice  to  Mr.  J.  Davy  in  Rtate  on  what  grounds  these  ejpec 
tations  are  founded. 

The  result  of  the  ejcperiment  with  rurbonic  oxide,  oxrma-  P 
riatic  (icid,  and  hidrngen  gBiir.;  led  him  to  repeat  the  e^pe-  (,. 
Time^t  with  the  two  former  yashes  alone.      Haviiig  expoaad  o" 
therefore  a   mixture  ot  carlmnic  oxide  and  oximuriatic  acid 
wKhoiit  hidrogen  to   I'liht.   i)e  obtained   a  timilar  roiull,  m 
total  condeiitatton   hy  ammonia   without  the   slightest  re- 
mains of  ciirtioDic  oxtde,     Bv  further  re^ea'chei  he  fumid, 
that  dn  acid  gHfl  ik  formed  from  ttie   mutual   uciion  of  the 
Aximurialic  and  carbniiic   oxide   gasaes,  whiili    combines 
with  ammonia,  and   f<-riD«  a  concrete  solt,  and   from  the 
agency  of  this  gas  h-  eiiplanis  the  pruduciiou  of  carbonic 
acid  in  my  esper'ineii;-.     '*  I  h»ve  now  to  announce",  .he 
reinHrkt,  •' theesiMfiiie  of  n  new  acid  (;»«,  which  operated 
in  Mr.  Murray's  •■vticrimeuti  without  his  knowledge  of  its 
presence,  bikI  whi  (he  chusw  of  tho>e  pheiionieEta,  which  bu 


4 


f<arroni.oD-ty  i 
He 


rihiited   to    the    forn 


I  of  carbonic  acid 
«ilh  the  ammouia  which 


it  added,  and  to  fora 


of  this  amtnamacal   sidt    wilh  e9i;r^ 


On  rndinic  this  paragraph    1  expected   it   to  be   prated. 
It  u»  ciriKKttt:  Kid  i*  diaragaged  frma  the  coucrcte  mI^ 


mill  lh»t  the  efTervfccMce  was  founi!  by  Mr,  J.  Davy  to  he 
owing  to  thr  rttsengHgement  of  this  new  nrid  ga»,  Ti 
indeed,  he  woulil  hure  hud  reason  lo  tiiy<  I  had  been  de- 
ceived ;  Aod  grounds  (o  form  the  expectation,  tti«t  i  »bool<l 
renoanee  my  raticluaion,  that  carbonic  acid  had  b^D 
formed  in  my  exptritntDt;  but  in  the  EUcceedtnK  sentence 
I  foand,  snfltciinily  to  my  ^urprite,  the  admiseioo,  that  it 
■etnally  i*  carbonic  HCid,  which  is  ditcngagei)  with  el!ia'- 
vescence,  that  my  concliiMOn  therefore  is  correct,  and  ota- 
bliahed  by  Mr.  J-  Davy's  own  experiments;  and  al)  that 
hia  labour*  ainount  to  in,  that  by  the  aid  of  ihia  gaii  he  cnn 
framp  an  ht/potAnis,  by  which  this  piodnctior  of  carLoiiic 
^C)d,  hitherto  jo  »leadilj-  denied  bv  him,  may  now,  that  lie 
admit!)  it,  be  accounted  for  in  cotiToruiity  to  the  opioion  he 
defend). 
Tlie  firA  qua*  It  is  obviouis,  lliut  the  Grst  question  in  the  coDtroveraj  il 
of'th'^r  "''^  regard  to  the  matter  of  fact.     Is  curbouic  acid  formed 

t.onofcaibo-     ■■>  tbehe  experioieitts,  or  not?     Hoiv  it  h  farmed  15  a  difier- 
McaeU,  ^Qi  qncHtioit.     I  bad  uniforoily  niatntained  its  prodiictioD, 

Off  that  when  carbonic  oxide,  oximutiatiu  acid,  and  hidto- 
gen  i^ae*  are  submitted  to  mutual  action,  the  carbonic 
oxiile  dinappears  ;  and,  whetiar  the  product  be  examiaed 
by  the  medium  uf  water,  or  of  amaioiiia,  caibonic  acid  is 
obtained.  Mr.  J.  Davy  denied  this.  But  it  now  appear* 
*    '    '*  from  hia  own  expenments,  tliat  my  (Statement  has  beta  cor- 

J-jUivy's  own  rect,  that  the  carbonic  oxide  doesdi^ippcar,  and  that  carbo- 
Mperiment.  nic  acid  is  obtained.  He  tlifrelbre,  1  trust,  will  in  future 
be  more  cautious  in  hi»assertioiis,and  in  calling  in  questiaii 
the  results  oC  the  experiments  of  others, 
lii  1  **^ '"'i*''^  The  hypothepis,  which  he  proposes  tosccountforthe  facts 
thii,  now  admitted,  ie  the  fo1lo»int;.     The  carbonic  oxide  be 

supposes  to  unite  with  the  oxiinutiatic  acid,  and  form  this 
new  acid  gas;  it  combines  ttiib  the  ammonia,  and  in  tbede* 
composition  of  this  ammoniacal  salt  with  effervescence, 
*'  water  is  decomjH)Sed,ils  hidrogeri  13  abstracted  by  the  osi- 
"  muriatic  acid  to  form  muriatic  acid,  and  its  oxigeii  by  the 
-"  carbonic  oxide  to  produce  carbonic  acid,  which  is  diseu- 


Kaged.' 

One  wo 

uld  imajrlne  from  the  manner  in  which  the  ahovi 

iiMncc  i 

exprested,  that  these  were  facts  which  bad  been 

experimentally 
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experimentally  uct-rtained.  They  are  hotrever  a  eeriea  of 
■appoDitintis,  vonie  or  them  In  o]ipoMtion  even  to  ttie  evi- 
denct,  which  Mr.  J.  Daty  brin^n  foiwunl. 

Tnus  no  proof  is  Riven,  timi  this  new  ga  a  hull  been  roriQed  No  proof  ih»i 
in  the  ex[)erinieii(.  Admiitiok;  it  to  be  formed  when  oxi-  /ormsl  io  Uii* 
inuriatic  arid  and  CBrbotiiL-  oxide  ga^see  are  •ubinitted  to  expfimcni, 
muiiiHl  dctioi)  ;  it  does  not  follow,  thnt  il  will  also  be  formed 
when  th<'y  are  in  mixture  with  hidrogen.  We  know  it  ii 
not  formed  nhen  a  jittte  water  is  uHmitled,  but  that  the 
proilncl-  in  this  rate  are  muristic  and  cHr!>oiiic  acids.  It  in 
eqnally  (losiible,  lliat  hidro^ri-n  may  modify  their  mutual 
Kclion  so  as  (o  prevent  its  formation  ;  that  in  tiiis  case  also 
these  acid:)  ure  formed  on  the  priiicijile  i  have  already 
explained  I  that  the  t^ncreie  salt  formed  with  ammonia  con- 
siiiti  of  murinle  B[id  carbonate  of  ammonia,  and  that  the 
carbonic  acid  i»  directly  di-<enKa};ed  from  ihis  salt  by  the 
^  diluted  acid.  There  is  not  u  Ringlt;  phenomenon  attending 
the  experiment  ai  stated  by  Mr,  J.  Duvy,  which  does  not 
accord  with^this  explanation^ 

It  it  farther  an  hypothesis,  (hat  this  new  ^s  in  capable  of  Kinhi^r  i 
decomposing  water,  *h»(n  disengaged  by  an  acid  from  it«  l^i'ioii. 
combinalion  with  nmmoniu  ;  an  hypothesis  nssumed  to  ac-  |,ai,ie  ot 
count  for  the  production  of  carbonic  acid,  end  supported  ""il"''" 
by  no  proof.  Mr.  J.  Davy  says,  indeed,  that  it  must  "  ap- 
peur  evident,  when  it  is  known,  that  this  new  gaa  neither 
intlnmes  on  the  passa-^e  of  the  electric  spark  with  either 
oxit;en  or  bidrogen  alone,  but  thai  it  detonntes  violently 
with  a  mixture  of  oxii;cn  and  hidrogen  in  proper  prupor- 
tioni,  and  affords  mariatic  and  carbonic  acid  gas,"  It  ii 
Bufiiciently  evident, however,  admitting  even  Mr.  J.  Davy's 
idea  of  the  composition  ol  thi'«  gas,  that,  when  these  pauses 
are  in  mixture  with  it,  each  of  them  exertiofc  an  affinity  t« 
one  of  its  ingredient*,  without  any  aflinity  being  exerted 
between  ihem  to  counteiact  this,  these  combinHlioiia  may 
be  established!  while  it  does  uot  follow,  that,  when  theoxt- 
gcn  and  hidrogen  arc  united  by  a  strong  tiffiuity  as  they  are 
in  water,  this  will  be  overcome,  and  the  water  be  decom< 
posed.  But  why  have  reoourse  lo  tbe<e  remote  and  indi' 
lect  considerations?  l^t  the  fact  be  at  once  Appealed  to; 
^ does  this  gHs  decouipo^e  ujter  or  not?     It  appears  froa< 


i 


thicontnrrofMr.  J.  I>ary'«  own  accoant,    thai    it  t]titm  not;    Ke    sUUt 
*|jicbippo.*.  njetHj,  th  il  it    i»  very  slo'vty  abwrbcd    by  waler.     U  K 
therefoK  direrlly  in  ihe  face  of  experiraenlal   cridcnccU 
UKunie,  that,  vtirn  it  is  Jitenpij^td  rrom  its  combimttN 
•^  frilh  aonioniB  by  an  acid,  it  ia  mpable  of  tlccompofitng  a^ 

t«r;  h'si  Iiy|)othe«is  to  acvottiit  for  the  diiengsgnDCOt  ^ 
caH>onic  acid  falls  lo  the  «roDnd,  andtlie  ubrioaa coadniMi 
■  mast  be  admitted,  that  the  carbuHii^  ucid  ha«  b«ra  fotMt^ 
4>y  the  miitiiul  action  of  the  carbonic  okidv,  oi*manit)C 
aod,  and  hidrogpn  ^*es,  and  that  it  cxbts  in  the  eaocreU 
•mmoniscal  s»ll. 

Mr.  J.  Dairy  will  now  perhaps  perceive,   that  it  was  with 
wune  justicp,  that  1  mBintiiincd  iLi^fuct  of  the  production  of 
(wrbonic  acid  in  thi^K  rxptrimenU.  and  lliat  I  did  not  coo- 
Eidcr  it  invalidaled  by  what  was  stated  in  upposition  lo  iL 
Ml.  J.  Da>v'3  He  complains  of  au  c^preakion,  «htch    I  employed  ■□  (he 
eompUiuiof    Jijpug^on  on  this  point,   that  "  Mtt^rs.  Davys  did  notob- 
•u  L'xpicasioo  '  , 

oTMr.Mut.     ta<ii  carbonic  ncid  in  their   expenmeiits,   because  (buy  did 
**f''-  not  look  for  it  with  sufficient  care,  or  tocre  Dot   suffidcaily 

aware  uflfie  noiircea  orrBllacV.  by  which  its  productioo  migtit 
>,e  cnncci.Ic-d."  UwoulJ  be  easy  to  jiHlify  this,  not  ociy 
ftuiii  the  ri.'sult>  uf  iiiy  own  exj.enmcnt^,  in  vihicb  carbonic 
acid  H4S  uiiiformiy  formed,  resuU'i  now  proved  by  Mr.J. 
Diivj's  evidence  to  be  ciirrec' ;  liul  from  a  review  of  the 
manner  in  uliich  tUr  results  of  the  experim.-Lits  to  which  I 
Rlludi;  were  e:iULi,i-ied.  Th.>  I  dftline,  however,  38  an  in- 
vidiuus  tusk,  iiule$b  urged  to  it  lij  iMi.  J.  Davy,  referriag 
rHtlier  to  llie  brief  obsci'vatic;>.,  v.hidi  1  have  occasion  ally 
offered  on  some  of  these  exptrimei.is.  Nor  vhould  I  pro- 
bably eteii  b:iie  used  this  exprt.'at'iiiii,  liud  it  not  appeared 
to  me  called  fur  by  the  toni',  ivlii<.'lj  has  been  assumed  in 
this  controvrr.'^y,  and  tiie  iii::nner  in  nhich  it  hai,  been  coo* 
dncted.  If  Mr.  J.  Davy  will  look  back  on  its  commence 
ment,  he  will  find,  1  believe,  my  first  paper  written  with  a 
dei^rce  of  candour,  to  which  it  is  not  in  his  power  to  TU»l>e 
a  single  objection.  It  was  impossible,  if  an  opinion  were  at 
ell  to  be  called  in  question,  to  have  done  so  with  more  calm- 
ncsf  and  for  he  u  ranee.  Mr.  J,  Daiy  tlioui^ht  proper  to 
take  lip  the  controversy  in  a  very  dilleieiit  spirit  and  style, 
iind  rendered  it  necessary  for  lue  sumelintes  to  iutroduce 
•  remark,  which  [  should  otherHinciiave  uioided. 

Of 


pveoi 


inicsliou  I 
I  has  pr(<lis«ii» 
1,  iunhicb  arc 
re|)lit;d  to,  and 
tended  lu  ihr 
1  flhall  mentSy 
luUJect  sufficiemly 

•flniti 


by  Ml.  J. 


IT'AYOtE   OF   nXIMURIATIC  ACID. 

Of  die   oIliM   parts  of  Mr.  J.  Dnvj'x 
may  avuid.  1  believr,  t<ikui<ir  any  notice, 
kind  ofMinviof  the  |)ro<jri;ss  oftliiTt  diwc-u 
tniich  repetition  o(  wliiit  hai  b«en  air 
hich  to  tlioM  whu  Ik 
it  cannot  be  nei-eH^ry  to  obvi 
example  of  this,  and  dtsmlM  h 
irk«»me.     Mr.  J.  Dav^'  has  fouod,  t)iat,  ' 
farboiiic  oxide,    hidrogen,  and,  o 

flamed  by  the  electric  spark,  two  meuviires  ont  often  of  the  d^j'" 
carbonic  oxide  disappear  ;  and  thifi.  he  myf,  I  "  consider 
in  my  last  communication  hi  a  di-roonBtration,  that  oxi- 
nurialic  gai  it  a  compound  of  an  uribnown  batis  and  osi- 
gen".  Thereisnot  aaenlencein  thatcoiDmunicaiion  of  mine, 
that  will  fairly  admit  of  such  an  intetpreiution,  iiir  should  I 
have  thoii|;ht  of  resting  any  demonstration  on  so  narrow  • 
basis.  I  considered  the  fact  established  by  my  iiwn  eK|»eri- 
-tnents,  that  there  is  a  tol«l  or  nearly  n  total  coiweniioii  of 
carbonic  oxide  into  carbenrc  arid,  «•  «uch  a  demonstration. 
I  hnve  farther  considered  this  partial  conversion  of  cat- 
l>onic  oxide  into  carbonic  acid  in  Mr.  J.  Dary's  expeti- 
nent,  as  a  etmjlrmatitm  to  a  cfrtain  erlenl  of  my  retullt ;  and 
I  pointed  out  to  him  a  very  siiflicierit  rcagon,  why  its  aue- 
cesB  had  not  been  more  complete — his  having  diminished 
the  proportion  of  hidrogen  to  leas  than  one  half  of  that 
which  1  had  employed.  It  is  not  more  necessary  perhaps 
to  take  notice  of  bis  remarki  with  regard  to  the  action  of 
•ximuriatic  gas  on  carburetted  hidrogeu.  He  must  have  Mr.  J.Ihii 
known  of  the  difierenoe  of  opinion,  which  prevails  among  '^^^^^It 
k  chemists  with  regard  to  the  carbiiretied  hidrogen  gasaea,  and  cartiureiicd 
I  «f  course,  in  giving  an  account  of  any  experimenis  upon  ^^JJP*^'" 
them,  he  ought  to  hare  nieniioned,  what  particular  gas  he 
employed.  Th<;  i^s  from  hniniil  charcoal  has  been  re^rded 
W  a  variety  of  carburetted  hidrogen,  it  is  tbe  one  even  ift 
whirl)  tite  name  was  first  gi  ten,  and  to  nhich  it  is  still  applied; 
•nd  though  different  opiuions  exist  with  regard  to  its  con- 
ttitutioii,  1  could  not  know  what  opiiiiuu  Mr.  J.  Davy 
beld  with  retard  to  it,  or  whiit  he  considered  as  exclusively 
Carburetted  hidrogen.  Tbe  subject  however  is  one  of  little 
Importance,  and  uiy  obserrations  wilb  regard  to  the  one  ga<i 

will 
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will  itiU,  1  b«1i«ve,  hold  jutt  with  r^^rd  M  ihc  otber.Bet 
woaM  tfapre  be  any  difficulty  :a  fclxyaitig  the  imperliectwai 
of  Mt.  J.  Dtvy's  PxpaniucDt. 
Mr.  DiTT**  Tfac  quntiun  uitli  regurd  to  the  georral  meritH  of  the  Mib> 

5     "*  jw^'.  I '•■iiiceivt:  now  tubpat  re«t,     Mr,  Davy's  o pi ntWi,  wfai<k 

birpotheiical  WHS  first  held  outtisa  ^t-iiitiuE  thei>ry,  odinKtmg  orno  donbt 
aai  unpfi"'!.  ashling  a  Mmplet-KpW'iion  of  fact.,  has  been  showo  to  bei 
hypothrtica)  esptana'ioQ  of  ph^aDn>**na.  And  as  •!>  oy^Ht' 
thma  not  u  ttin^le  prouf  has  been  givm  or  iu  truth,  or  tM 
fart  hao  beta  brou);ht  Torward,  exclusirdy  expUioed  b;  id 
or  csplaiiiMl  with  more  proh-jbiliiy  than  by  tlie  opposite  hf- 
pothni><.  It  rec|uire«  iu  its  advpiatioo  In  the  phruotu'nM 
more  iuiilti|ilicd  and  complicuted  awumplionB,  and  it  »  at 
variance  with  the  mom  stiiel  aiid  eiUn^ive  anulogiea. 
kfr.  Munaj''*  1  am  pleased  to  had  my  opinion  oii  this  point  Mnclinoed 
by  that  of  Bertliollel,  and  of  GayLuiuac  and  Tbenard. 
Thut  by  the  latter  chi'iui^ts  ia  of  loo  great  a  kngth  to  per- 
permit  me  to  iiitroduee  the  i|uotatioii.  I  therefore  refer  to 
their  memoir*.  Berlhollei,  in  a  report  on  their  reaeurcbes, 
hai  xivet)  a  mure  eoiid^nrcd  view,  equally  clear  and  candid) 
hit  opinion  caonol  be  ri-c-i:ived  nilhout  interest  by  chemittlt 
andjou  may  tlii.-ftliirtt  perlia|K  liud  room  for  the  iuseriion 
of  it.  AHer  remarking;,  tliut  Uay-Lu.^JC  and  Theuurd  had 
concluded,  from  thtjir  txiifrimciit^,  that  oximurialic  acid 
gag  may  be  a  siiuple  stih^lani-e,  -.lud  tliut  all  the  phcno- 
■neua  it  <.'\hibits  iiiciy  btt  cxpluiocd  oil  that  hypothms, 
but  that  thty  hud  prefi'ired  llie  con.n.oii  hypothesis,  at  ex- 
plaining  ihein  siill  better,  a  pri;reii.-iict  they  continue  to 
give  notwithElmidiii;;  the  oih'.r  idea  ha^  been  adopted  by 
Mr.  Uuvy;   Ikilliolktaddr,, 

"  In  fuct,  to  eonsidt-r  the  oxi';eiiized  luuridtic  gas  as  a 
simple  sul>tiiin<'e,  ne  mut>t  iinppiise,  thiit  common  muriatic 
acid  is  :i  ('nin|inund  ol  liitlroi;en  and  oMgeiiized  muriatic 
acid;  »u<l  thHt  the  ni.'tullic  muriates  are  of  a  nature  en- 


Ibit  of  lt«r- 
Ibollet,  Gay. 

Thcnai. 


tirely  dillercut   i 


from   other   metallic   bitUe,    from 
Li-.elv,-s  dissolved   in    water.      We 


itcordiuj;  to  atiolher  hypoihesis 
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inebdUc  Btate  nith  oxigenized  mufiatic  gas ;  und  that  this 
gaa  combine*  witlith«  oxigen,  nliicli  the  t*ater  givea  up  t 
k    it,  to  paM  to  the  h^peroxigemzed  ttale :  eud  these  euppoti- 
I  •tioua  are  notmfiicient  tu  expluiu  every  thing. 

F  "In  the  other  hypothesis,  that  is  to  SH3-,  admitting  that  on  the  fonnec 
oxigeo  is  eapabl«  of  comtiimng  nith  muriatic  acid,  1 
with  uieUlst  anil  witli  alt  coiubuiLible  Hiibstauces,  all  the 
explanntions  are  imtural,  and  pt^rfectly  analogoua  with  thu>>e 
given  of  other  facts,  in  which  onigett  is  transferred  from  otie 
Bubstunce  to  another.  Onlj  the  iien  observatioDB  show, 
that,  to  effect  the  change  of  oxigeuized  muriatic  gas  into 
muriatic  gas,  it  is  necessary  for  the  latter  to  be  in  a  situa- 
tion to  receive  the  quantity  of  wutf-r  nt;cesMry  to  its  cousti* 
tution;  which  agr-eas  ivith  the  force  of  its  comlunatioii, 
whii'h  is  very  great  in  muriatic  acid. 

It  may  not  be  useless  to  remark,  that,  when  we  liiscuss  nnd  01 
ne  nature  of  subataucea,  the  mode  of  their  combination, ' 
■nd  the  change»i)iBt  may  take  place  in  the  rlemenls  that 
enter  into  their  composiiioa,  it  is  easy  lo  multiply  hypothe- 
:  but  ihnse  thiitare  best  supported  by  analogy,  and  r^ 
'^uire  the  fewest  suppositions  to  connect  them  with  the  facts, 
o  that  the  mind  readily  embraces  their  relation  to  them* 
should  be  adopted;  still  however  not  confounding  their  ap- 
plications with  the  facts  themselves  confirmed  by  weight 
■nd  iD'^sure,  or  with  the  inductions  that  immediately  flow 
■from  these*." 

A  feiv  months  ago  I  commenced  a  train  of  experimental  lTe*« 
lavestigatiou,  different  from  that  which  1  have  hitherto  P^o-  "f^l 
Kcuied,  which  promised  to  be  decisive  with  regard  to  theae 
Jijpolhese*.  The  results  of  the  experiments  I  have  perfonaed 
fcare  accordingly  been  such  as  appear  to  me  to  establish  the 
truth  of  ihe  common  opinion.  An  account  of  these  will, 
with  your  permission,  form  a  communication  for  the  suc- 
idiiig  number  of  your  Journal. 

1  am,  with  much  respect, 
liJEdmbtirgk,  ijlh  Oet.  Your  most  obedteot  sen,-ant, 

ISll.  JOHN  MITRRAY. 


*The  quotaluui  in  Mr.  MurisirVpapM  wai  ii; 
gl  far  Ibe  nice  of  Uuxe  ol  our  lesdcn,  to  irhon 
btK  giren  in  £D|lish. 


,nAciantl|>  famllist,  11 


■he  orlpnsl  Frencb  : 
Ihsl  luf  U3(a  is  nM 
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N.  B.  Ttic  ctHCrvalinns  In  och  lin«  of  the  Tablr  npply  to  a  prri 
toot  buurs,  bcpiiiiin);  at  y  A.  >1 .  i>n  the  <loy  indk^iipil  ii.  lU't'  tij  -t  cull 
denotes,  tbat  Ibc  iciult  ia  iDcIuiJtrU  in  tbe  acxt  fuUuwing  obivrvttiun. 
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NOTES. 

.  ttltT  a  ■creu 


»»■ 


y,  ciiTMclundi,  painting  dowB- 
it^t. :   w.ndwrbtrrly  by  Dtfht, 

iwilil^ht  uf  •  hKght  orucfvco- 
lour.  IS.  Maehwiod:  clear.  i6.  a.  m  ovmasi  t  p.ni.cleur:  twilight  ilDllir,  wirk 
cinnilraiui.  I?-  Much  wmd  -  wnr  rlrai-  iky  IB.  4i)i4ltrd»y:  tynHuj  UiliKhl 
iBmidoai,  onngf,  nuriaouuttd  witi.  i-uw  culimr,  Itar  lalttr  sunn  wliut  in  couvciginf 
streaks,  ip.  Morning  iMiliglit  ■•b.cun,  niih  (liviv  tirtit  luurh  ilew  :  wiml,  ■  m. 
n.  E  Thuikdrr  clo>i4i>  ni  difftrrnt  b'  >cWt-,  mjuk  uf  vhicli  toumd  frum  ihv  8  E. 
There  wrreclxaili  through.  ulthrDi.lii.uilliliebtnini;  90.  1ViuUs.ni  N  £.  1  bun- 
der rluuds  again,  irUicli  grmiprd,  'Jiid  tia-sFU  vb^ul  °  p.  tn.  lo  the  >1  icirli  s  frw 
■Itiib:  niniti,  vilh  a  roiiit  I'uw  lU  the  ifi  taucc  rteniDg  cloudy,  wilh  IwustraM:- 
wlxil  S.E.t  much  lightning  in  the  S  W.  91,  am  Cbudy.  Rain,  with  Utttanl 
thunder  Bl  erne  and  Iwnp,  m  :  A'jwfriund  cuTHvlotlratia.-  I^lnt  buw.  tfi  a  Di.  Uvcr- 
casl.  Wni'lvrcrtJ  tu  N.  VV.  aiiparui^ttj  by  L.  Curj,  id  linn  frum  N.  E.  tu  S,  W. 
'J3.  a.  tn .  Wind  friali  [turn  $.  \\  ,  w.lli  rail. :  p.  m  taic,  ti.lli  Tinuin  miHlilicaltoni 
of  rload,  Kbicb  «cr<  liiKly  cobiDM^  at  MnfCI  in  ibe  fact  J4  ■  m.  Cltar  t  niui-h 
dfir:  fair  day,  ^nt  with  rtonds  iDdli^aliiigrain  :  txillghl  milkf,  « ilk ■  blu>b  of  red  : 
the  nuun  ibwppi'iircd  eatly,  behind  ciriailraliui  dotdf,  and  it  riinid  heUTily  in  Ibn 
night.  35.  Cluudy  andnlndy,  aitbrftin.  36.  d  ni.  L'imi  ir^tli  nmnix.'  p  m.  sbuw- 
ixn.  aj-  Wind;-  wet  Si-  a  ra-  Misty:  p  pi.  nbovcra,  iVpHfiO'iu,  and  ablush  on 
thelvrUigbl.     ij(|.   Evening,  lightuiog:  ii'el  ulght.      3"-   Lnusr  halo. 

TeUli  mimlh,  I,  a.  in.  Hind  a.  E.  sboircrj-.  a.  A  liliU  b.furf  •unrisc  I  ubsrm'd 
airnifTulillhrnuirtbtiitnlbeS  E.,  very  tit.-.rly  rrsrtublngasbnt  uf  water ;  ouevhicb 
vuiFtru  fnini  this  tibagr,  iuaiiaitBi'  circnm-tancet,  alwut  two  Ti  tlu  aince,  vas  aclu- 
ally  labcn  by  KTcral  pfivoiii&ranvxtenMVc  iniiudatiua.  In  tba  altcruoon,  large  elc- 
Titrd  (trri  and  citrotl-aii  rapidly  yaiiing  at  tsutrt  froBl  rfd  to  gniy,  ittdicelnl  ■ 
■cniwal  uf  Ibe  wet  wealb  r.  3.  Misty  owrulag,  witli  nrroMratu  abuve:  very  Wei, 
p.  m  4  MacI)  wind :  eliiudj;  night.  S  Squally.  6,  a,  ni.  Cluudy,  nincb  »iud : 
CTening  calm  ;  large  rirri  and  ritrontBti,  with  ab!u>.h  iiu  tbrtwdigbl:  a  bright  blue 
aMUMTbttlwN.'Vr.:  wetuigbt.     ?■  CLoudy,  «ithagiileor«iMl.     S.   Fair. 

RESULTS. 
".  bigheitohMTTatloD  aoiDincbti;  lowest  98  86  iocbn ;  range  i-saincbeb 

Mean  ot'  the  period  ^736  inches. 
Theraiu meter .  blgb»t  ubui'vutiiiii  au" ;  lowed  ago  j  range  *]". 
Mean  uf  the  pcriud  s;  s.*"*. 
Evapotntiiiu  sf)}  Incb**.    Rain  a'39  incbei, 
m  the  full  noon  oF  luii  period  to  the  new  niacin  uf  tbc  pteaent,  eaiterly  breraes 
,parda]u,  and  Ibe  itialiu  by  Dig  hi     Baap-iraliua  went  ud  incre;<iiug  a>  the  wind 
•itroA'ger:  diw  ftll  in  iiieuiy,  and  Ibe  tniill  mefeurs, called sbouliag stars,  were 
■ilbiH.      Tha  latter  batf  uf  the  pnaent  peiiud  brougkt  the  aecuitoned  cumpensa- 
tton,  in  rain  frum  the  wetlwurd  :  tbc  approach  uf  thit  was  pern  plible  fur  scleral  days 
befurtbaud^    and  the  ground  iH^iiigdry,  it  waa  attended  at  tbe  hegiulting  witb  aoina 
ib.e^«iige«  of  ckctricity  fritn  ibe  «loiida. 

.'^treral  prrsuus,  imagiuing  they  pcrrei veil  fomr thing  extraardiiutjbi  the  weatblT, 
hsic  enquired,  whether  tbe  prrient  tomr!  touid  buve  any  influenre  upon  the  teasoDS. 
Mweukl  be  iillc  (■>  retaua  npuit  itspuwer  aitliunt  prtiafaf  itseflicis;  and  ibHF,  afain, 
inuiitbcDrufed  loutcui^  at  leant,  urrrthe  abulc  nuTthem  Iviaiiiphire  1  Ibr  vhirb  a 
cumrruf  our  little  it  Is  id  is  uo  adequate  slaudard.  Itseeins  wiibiu  the  limits  uf  pa*, 
nble  ciiiijectafv  toiay,  that  conietsMof  iiidure  lomecbaoie  in  tbe  aimosphere  of  Ih« 
plifliti,  by  cban|[ingihe  slate  uf  the  a^lhr^  (if  there  be  any  aucb  mrd'ani,)  iiitrrposed 
betirixu  ihrscBod  the  sun;  or  by  atTrctiiig  ibe  prudnctiun  uf  lumiiiuu.  matli-roti  tb« 
•nrfbee  af  lb*  ion  it*elf.  A  ruiuct  appivachiug  near  to  a  planet  Yuuld  altu  di>lurh 
tbeatDurpbereuf  tl»«  httletby  ihemetc  (HmI  of  itaatlr.ictiun^  bat  wc  liaT*iiplaiit| 
attendant  un  tbe  Earth,  whirh  is  doing  thia  etcrydjy,  and  we  arc  still  uuprrpHnd  duly 
tu  appreciate  itapo««(.  C«Bietaar*,lbcn,'forc,al  pmcnt,  oat  uf  the  pnjiinceuf  tba 
meteorwlagial. 

U  HOWARD, 


.  -    tvmniMMtin  «r  f«Ti«. 

XV 1 11. 
Exptrimeitit  on  the  arid  Phosphate  uf  Poiaik :  *f  i/r. 

CiT»*llii*t>i*    iVllL  Vitulit,  tecreUrj-  lo  the  ucsilMny  of  M.-itfncc9,  lelten, 

■JmbTiiw^        "'"^  *"*  "'  Rouen,  and  firtifesMir  of  chemiiilry  iii  ih»t  city. 

Mid  tut  pet-   having  formed,  in  the  coursr  or  tiiii  operaiionst  a  cotupouiMl 

*^  ef  phosphoric  acid  sad  pota&h,  each  extrernely  pure;  •ud 

haviug  obtained,  by  »uitul>le  evsporatioD,  a  petfsrtly  Ciy^ 

talliicd  salt;  prvsumed  thai  other  cht^misls,  who  have  «U 

aiiiiouu^ed   the  uncryMallizHbilU}   of  phosph^tt;  of  potad), 

were  di-cei*ed. 

Too  iDodett  to  tukc  oh  biinhi;lf  tu  contradict  vhal  had 
bp«H  Mid  on  this  head  by  the  iibl«at  chemists,  he  seat  me  a 
*mall  (^gantit;  of  the  xult,  that  t  mi^ht  examine  it,  and  gita 
liim  my  opinion  of  it.  The  rolU)»ing  are  the  re*ul(»  of  mjF 
r«ie«rches, 
fe  pnpcniei.  '•  T'""  •*''  "  '^T  "htte.  crj-aUlhied  in  prisms  withfonr 
equal  i*ideii,  and  terminated  b  pymmids  with  four  faceftcor* 
responding  to  llic  hidea  of  ihe  prism. 

'2.  It  has  a  vt.'ry  sour  ta^te,  and  poverfully  reddens  ia« 
fusion  of  litmus.     It  is  not  i.ltvraliie  by  the  air. 

3.  With  lime-v^atcr  it  throus  duun  a  copious,  white,  floc> 
cuk'nl,  and  ns  it  were  gelutinouK  precipitate. 

4.  Cuuntic  potash  evolves  from  it  no  ammonia. 

5.  It  forms  a  copious  precipitate  vith  solution  of  muriata 
of  platina. 

6.  It  f^ivcsant  no  phosphorue  by  the  action  of  heat,  bat  it 
melts  into  a  clear  glass,  which  cryMallizes  and  becomes  opake 
an  .■ooling. 

7-  Afier  having  been  thus  melted,  it  does  not  dissolve  in 
water  to  racily  as  before. 
VntrjiuU'ui-       8.  A  portion  of  this  salt  having  been  saturated  with  pot- 
blewhen  ncu-  asli,  and  suhiected  to  spontaneous  evaporation,  did  not  crrs- 
IriliMd.  .   ,,.  •  J         J  .         ,  ■      .      r      ■  . 

tullize:  It  ua9  reduced  to  a  kiitd  of  viscous  hi^uor,  rescm- 

blin<r  ai^ohition  of  ^am. 
A  ^u|>ctp11m-        From  tlicse  experiments  it  evidently  follows,  that  the  salt 
•X"^"   '^'     ill  question  is  an  acid  phosphate  of  potash;  consequently, 
•  Ann.Je  Chim.  toJ.  LXXIV,  April,  1810,  p.  96. 


that 


IS 


icivimyic  HBWf. 


sa$ 


that  what  chemists  have  said  of  the  common  phosphate  of 
potash  iH  not  affected  by  the  properties  it  exhibits:  and  that 
Mr.  Vitahtt  has  enriched  chemistry  with  a  new  species  of 
salt,  to  be  placed  in  the  class,  already  y^ry  numerous,  of 
these  substances*  ^ 


SCIENTIFIC  NEWS, 


,f\.  Card  has  been  transmitted  to  the  subscribers  to  the  LectvTts  at 
Scientific   lostitotion,  Princes'  street.  Cavendish  square,  J"«  ?*^"^"*^ 
^nnounrmf;  the  commencement  of  the  annual  lectures  at  , 
that  Estabhshment,  on  Tuesday  the  IQth  of  November. 
The  fl^rranj^ement  embraces  the  following  subjects : 
A  popular  course  of  twelve  Lectures,  on  the  most  interest* 
in^  branches  of  Experimental   Science,    by  Mr.   George 
Singer :  a  course  on  the  Philosophy  of  the  Mechanic  Arts, 
by  Mr.  E,  liydiatt:  aud  a  course  of  tvfelve  Lectures  on 
Cbemistryi  by  Mr,  George  Singer. 

Surrj^  InsiitutioMf  B/aek/rimn  Bridge. 

The  annual  courses  of  Lectures  at  this  InstitatioD  will  tmttmm  on 
be  delivered  in  the  following  order,  viz,  luuaral  philo* 

I.  On  the  philosophy  of  Physics,  by  I,  M.  Good,  Esq.  I^Jft  "^Tsie, 
F.  R.  S.9  Mem.  Am.  Phil.  S.,  «nd  P.  L,  S.  of  Philadelphia ;  •■<  bsUsi  let- 
tp  coamience  on  Friday,  Nov.  99,  aud  be  continued  on  each  ^^** 
succeeding  Friday. 

S.  Ou  the  Belles  Lettres,  by  Edward  Quin,  Esq,  ta 
commence  on  Tuesday  the  Stfth  Nov.,  and  be  continued  on 
each  succSeeding  Tuesday. 

9.  On  the  Chemical  Phenomma  of  Nature  and  Art,  by 
Fred.  Accum,  Esq.,  M.ILl.Af,  F.tfS.;  i6  commence 
early  in  1819. 

4.  On^  Music,  by  W.  Crotch,  Mus.  D.,  Professor  of 
]|f  nsic  in  the  UuTeni^  of  Osfiin);  to  commence  early  ia 

Mr, 


Ml.  CUnnel,  Coiulunui  nf  tl>e  "  new  AgticnUurslMd 
-  CooiincrL'ial  Ma^aiint,  or  General  DepMiiorj  of  Art). 
MuimfM^tarus,  Hiul  CocnnercV,  conmenres  •  voarve  of 
six  ««ekly  Lccturos  oo  MmiuraclurM,  at  Slrotrord,  near 
Bow,  nn  thtf  1st  of  Nuvi.niber,  Iron.  coal.  houI,  coUim, 
lin'-n.  and  eilk.  with  the  mriou^  arts  and  iniiau(actom 
nrMtngoBt  of  or  cai>iM>fUd  *ith  then,  will  Earifttiii^  leading 
topics  of  these  discaur^rs.  which  are  iu(eii<l«<l  to  be  smui- 
iug,  MweU  as  instructive. 


Mr.  T.Uybnurn,  cfthe  Uoysl  Military  C.itlege,  Editor 
rSft^-'m!^  rf  tht;  Maihtmoticol  Repository,  intends  to  publwb  h; 
,  ^^' »ob«criptioit  m  Collt^ctioo  of  nil  llie  Mflthi'malical  Qncstionii 
and  iheir  Aiawi^Tt,  which  have  njipeared  in  the  Almanuk 
called  the  Ladies'  Diary,  from  itrcommencenjetil  in  1704 1« 
the  (.resent  time.  The  editor  of  the  Diarj-  (Dr.  Charles 
Hulton]  published  a  Mmilur  work  iti  177^,  btit  eomprehend* 
IDE;  both  iU  mathematical  end  poetical  parts  do«n  to  that  p^ 
riod.  Mr.  Keybiirn'a  publication  will  comprehend  only  the 
mathematical  part,  and,  with  Dr.  Hutton's  permission)  will 
ronlHin  all  ihe  vrih.abl^  adHitioas  ^i.,.T.  in  his  edition,  as  far 
as  it  e:;teiid».  Ife  ;ilso  hopt-s  lo  he  able  to  ^ive  other  ad<b- 
tiotis  Sy  tlii;  a'isiMiinec  of  some  of  thi;  in^eiiiouR  n«Htbema> 
ticiaii--,  who  have  for  a  Dumlier  of  years  past  coattibuted  to 
the  Mathematirnl  Re|jository. 

Th^•  work  will  be  printtd  in  Svo,  and  will  be  published 
in  hulf  volumes,  one  of  ivhich  *ill  appear  every  three 
months.  The  dia;;rams  will  be  printed  in  the  text,  from 
lij^nrrs  cut  in  wo<hI.  It  will  be  put  to  press  as  soon  as 
^ucI)  a  UMiiiher  of  subscribers  can  be  obtained,  as  shall 
[;ive  the  editor  a  prospect  of  beioj^  iudeniQified  f ai  tbe 
expense,  which  must  attend  its  publication. 


Th<.' 


vol.   of  Mr.  Pa 
rid  is  promised  ii 


>TgBnic  RemsiiM  of  a 
e  of  NoTcmber. 
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ARTICLE  L 

Deseriptiim  of  a  Spire  of  a  new  ConstmcHoHf  at  Edgeworiki* 
loim,  cowMning  the  Advantages  of  Cheapness,  Elegancy 
and  Durahiliip.  In  a  Letter  from  Richard  Lotell 
Edqbwortb,  £19.,  F.R.S.  M.R.I. A.  ^c. 

To  W.  NICHOLSON,  Esq. 

SIR,  Edgbwortbstowh,  Irblakd,  ' 

Sept.  the^2nd,  1811. 

A  Have  lately  erected  a  spire  of  a  new  construction  on  the  Spir«  of  a  q«w 
tower  of  the  church  of  Edgeworthstown,  and,  as  the  at-  StewMtS^*^ 
tempt  has  succeeded,  I  hope  an  account  of  it  will  be  ac-  lownu 
ceptable  to  your  readers. 

My  object  was  to  lessen  the  expense,  and  to  facilitata  the 
means  of  ornamenting  places  of  public  worship. 

Thb  spire  is  fifty  feet  high  from  the  base  to^e  star  by  Hcighi  oi  tks 
wUch  it  u  croi^ed.    See  Plate  VII,  fig.  1,  which  iaa  |M-  *P^* 
tion  of  the  tower,  the  spire,  and  part  of  the  machinery.   The  ^^^  ^  ^ 
spire  was  made  withinside  of  the  tower,  and,  when  com-  ^'^'^^     ^ 
pletdy  finished,  was  drawn  up  in  a  few  minutes  by  ma- 
chinery»  and  placed  on  the  tower,  where  it  now  standa.    It 
consists  of  a  skeleton  of  hammered  Bogliih  iroo»  coreraj^ 

Vol.  XXX.  N«.  ld9.«»DBC  itiL  R  irith 


I  OH   «    XCW  COMRTKDCTIOlr.  ^^ 

with  *tmng  WrUh  hlntn,  cappL'il  i*lii--r«  tWy  meet  on  tlw 
•kcteton  liy  Ufgv  tx'pptir  brading.  v-tiiirh.  tcitb  ihe  »Utec,  ii 
fusleiieil  to  tiieakolMoD  V  <'a)>)i[-i  lundtMid  cramps.  TIm 
wholi-  h  well  painted,  anil  tovvr(><I  with  >aii<1,io  m  toinuUte 
atone. 
'■  Tbc  »kel?ton  wa*  forcuft)  of  eight  bnr»  nf  Iron.  45  fctt 
*on*,  «fnchM»nd  {  hi^ntl,  mid  }  of  an  inchtlrick.  T^bm 
■linicnsinnn  tt»L-  choirn  bf^iiiine  ih^j'  are  thoM*  of  comroca 
bart,  tliiit  are  xolil  liy  ironmongers.  Tlii'te  Iwrs  are  usually 
1 J  or  lifteiMifppt  I'tii^.  ant)  I  had  them  weUIed  io  a  comtnOB 
i'Mjic  tri  itie  li'iipth .dinb vrm  r(!(|ui»<t(r.  Eight  of  ihcic  wew 
di«pou;i1  (idii^niiKily  upon  a  b.ise,  (it;.  .1.  uh^iit  9  feet  tn  di(- 
tarter,  which  ia  ucarlv  the  tfawoeter  of  ihe  tawer.  It  ww 
Riude  of  bar  iron  aa.itiph  i>quar€. 

Before  the  vpire  wan  |jii(  lo^ther  in  the  tower,  the  parts 
were  previoiitily  litMil  •«•  tt*e-i*rottiHl,  not  peTpeDdicularlf, 
but  lyiug  nidptrayii,  to  tliHl  each  bnr  could  be  easily  reached 
hythc  Knrlimen.  U'iUi  tin*  ww  I  look  adfunta^e  of  a  ■>««- 
pit^  wh'O^  p«rumteil  half  ijie  liu^e  to  lie  below  the  groiuidi 
white  the  apex,  or  jxiipl  of  theapire,  was  lupported  tya 
fieiifrh,  01)  the  surtaL-e  of  the  ^ound.  This  enabled  ine  to 
af^emblf  mul  lit  the  bars  "lilth  nt-re  iieL-es>,ny  for  cro^^ 
brare»,  und  to  cumbiiic  the  bars  accurately  round  the 
spindle  of  the  weatht-rcuek,  and  to  secure  them  by  a  rio^  of 

The  base  above  menljoiit'd,  tii^.  S.coitsisted  of  fo<ir  bars  of 
iron,  fluUe[ieil  where  they  crossed  each  other,  with  a  hole 
through  the  middle  of  each,  th»t  received  a  bolt  to  bind 
them  together.  The  ends  of  each  of  these  bara  were  so 
formed,  uiiii  rheeks,  as  to  permit  the  bars,  that  composed 
the  spire,  to  lod^  within  them,  and  to  be  fasteaed  to  tlteni 
by  screw  bolts.  Light  flat  bars  d,  d,  d,  held  by  the  ume 
■^crew  bolts,  were  placed  between  the  bars  of  the  spire,  to 
keep  then)  at  dne  distances  from  each  other,  tliua  fofmiog 
1  species. of  diapfiraffm,  fijf.  3,  where  A  represents  thedia* 
phruKni  resembling  the  rudiments  of  a  spider's  web,  c  e  c, 
&c.  till'  <.'heelis  of  each  transverse  bar  of  the  diajihragm,  and 
bb  b  the  bolts,  which  connect  them  with  the  legs  of  the 
spire. 
5       Bcaide  (hi'^e    diimetrical  supports  there  are  four  bars, 

BB, 
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i  E,  fig.  6.  ao  f(*t  long,  placed  obliquely  from  llir-  bnllom 
)f  one  bar  to  the  op|HMit(^  Itar,  to  which  they  urecoDnected 
y  Mcrew  bnlii,  (hui  forniiiig  angntar  braces. 

'   The  spindle  ufthc  wtnthercock  rim  5  Tret  above  tlie  apex  Spindly ^ 
r  the  spii-e,  and)  pusain);  downward  through  thi:juDCticia 
f  the  bin,  it  is  niKrlcd  into  a  solid  diaphrtgm  under  and 

It  which  it  R  keyed  by  a  lorelock. 
l*B<?side  thisdiaphmtrm,  and  that  which  forms  the  base  of  Diaphw 
"  B  •pire.  th<Te  arc  thre*  others  D  D  D,  fig.  6,  of  «  con- 
Rtrnctioii  similar  to  thnt  of  the  lowest  iliuphragm,  pluced  ut 
equal  distanm  from  each  other.  It  i»  to  be  observed,  that 
the  cheeks  or  ends  of  the  three  upper  diaphragms  project 
)nd  the  upright  hga  of  tht-  ipire,  to  assist  in  iupportio); 
Ihestutet;  hut  the  checks  of  the  lower  diaphrs)^  take  la 
lilt  more  thnn  two  inches  of  the  fetit  uf  thebnrs  of  the  spire; 
Hvhieli  feettHs  may  be  seen  at  fig.  4,  are  considerably  broader 
n  the  reit  of  the  bars. 

At  B,  fit,'.  4,  a  tenon  is  formed  at  the  heel  of  the  foot  of  Feit  of 
each  bar,  wliich  (i  to  receive  a  key,  or  forelock,  to  liisten  the  **"• 
spire  to  the  tow«f ,  after  it  hast  been  raised  to  its  |i1nce. 

To  rai»e  ii[id  guide  this  spire,  n  pedestal,  the  plan  and  Ciniiicfb 

•eetioTi  of  which  arc  seen  at  fig.  2.  nnd  6.  was  constrncted.  "^'"1  * 

It  consMtH  of  a  top  and  ba«e,  earh  formed  of  four  pieces  of 

deiil  li  inches  square,  and  nf  ei^ht  junib*,  or  uprif^his,  of  the 

BBme  breadTh  and  thickness,  and  10  feet  high,  morticed  into 

tUi:  base  mkI  top,  so  us  to  stand  nearly  under  the  eight  legs 

•f  ike  spire  when  it  is  raiaed  upou  it.     See  tig,  1>,  where 

m'i  J  J  show  the  )i(isitioo  of  these  uprights.     The  uprights 

^tafe  strengthened  by  braces,  o  b  b  o,  so  as  to  prevent  them 

^■fcom  rite/iing,  or  moving  obliqviely.     The  pedestal  was  fur- 

^^nthed  with  eight  wheels  t>  inches  in  diunieter,  ut  it»  upper 

^Hprners;  and  with  eight  similar  wheels  at  its  lower  corneri; 

^^p  in  the  plan,  tig.  9.  end  in  the  section,  fig.  G,  w  u-. 

^^^Td  facili^■lteand  guide  the  movement  of  this  pedestal  up- 

unrds.  the  tower  was  lined  at  each  corner  with  thin  plonks, 

P  P,  tii;,  I,  fastened  to  (he  wulls  perpendicularly,  and  ad- 

iBied  with  care.  A-uii>st  ihese  planks  the  wheels  of  the  pc- 

>ved  upwards  with  little  frictiou,  keeping  tbe  spire 

ferpeodicular  in  its  ascent. 


Wlirn  lliis  polMtsI  w«  ailjuinl.  Dm  •kelcbm,  vliicfa  bai 

Lc«n  itUt^  oo  U>e  grauad,  ■•«  tnkea  lo  pirci»> 

Mwinrr  >a  'fhc  tntM,  or  ItMcr  diB(bnigin.  upim  whkh  lb«  ban  had 

rplif  «M*  ^'^''  >*M<'i'1*<',  wu  pUi-rd  «itd  twUiitd  10  a  tcni)iarary  ■■■•• 

jiui  in{«b<r.    uc(  an  tbE  [leilittal.    Tbe  louj  btm  wrfu  ilnwii  n[t,  oiic  by 

»ac.  Ills  tiui  Uiw«(  ■bore  ibt^  |iIaifonD  i  bihI  tlwtr  fcM  vac 

inwdrd  into  tbc  check*  of  ihe  b«w.  or  lunet  diaphra^: 

^^.        •rbcfcibejr  *ere*«car«tl  bjr  bo'.isiu  befMcUeacTibeil.   Th« 

^^  .t)lbet,tbatibn^i,  "Bd  the  ifoq  eros*  brace*,  wet*  thro  u^ 

aerled  between  tbe  iron  buvi  lad  finalf  bolted  to  them. 

OnMd  wjA  ,    By  lb«  favAor  of  M^fsn.  WotthiogUu  uud  Co.  of  i'cu- 

**"**■  .'b>n,  1  KM  funiiabtd  wUli  excellent  *latc*  oT  diueKMoa* 

aulficiciitl];  larce  to  c«v«r  tlte  »[wcc*  bciw«eA  the  bare,  «bk!t 

*i  liie  bake  i««(e  nearly  4  feet  « idc     Tbe  lUtea  were  3  feet 

C  iiiclio  hi|{bian(l  nearly  ua  ineh  thick*.     Tboe  slate&werc 

«OT;ed  l«  fit  upon  the  rib*  where  they  met,  and  they  «(ve 

nibbel«d  wilh  the  ^w  and  clii'sel  to  lup  over  each  other,  m 

0^-^  ,,      ■'  <•  keep  out  niiter.      Tbey  wrrv  »o  *ell  jwaird  by  tbeac 

nieanaM  lo  present  oiie  cvuii  suiracf,  ou  winch  iht  rtians 

of  ihe  !ilate»  ecatcely  appeared  through   Ihe   paiat.     Thcie 

yoipta  might  by  addioual  pajnt  have  'wen  entirety  concealed. 

but'their  nij[ieiirunc';  w;i»   tlirmglit  lo  be  ndvantiigeoiis,  as  it 

gave  an  idea  of  tolidity,  from  its  nearer  reaemblance  to 

Mwi-nf  fu.        It  remain*  to  show  how  the  slates  were  fastened  to  the 

wning  ilje       ^^.^jj^  upon  which  they  were  placed.  For  this  purpose  groo»e« 

about  one  quarter  of  aR_>nch  deep  nere  sawed  in  the  Dpper 

Burface  of  each  slate,   parallel  to  thi;  bars,  and   at  the  dit' 

lance  of  nearly  two  inches  from  them.     A  copper  cappiag, 

Kei\  :>vt  for  *  '^'"  *'*'''  ""'  ''"'  '^'"  "''''  '"'''  *"''   ^"'^^  '"^  "  "*  '"'^  *" 

cuilini  .liies,  culiiiiB  m«ble.  Though  thU  is  the  method  follnwed  it  Penihyo,!  [oan4 

common  !awi  of  i  smaller  (iip,  "uch  as  jre  usuallj  lotd  for  half  ■  crowa, 

In  cutting  ths  eiooies,  ibal  meive  ibp  copper  capping,  I  emflofed 
ihin  ta-rn  wilh  a  wooden  b»ck,  which  was  held  in  the  hand  of  tUh  Woik' 
tnen.     To  make  Ihrse  sawt,  1  cut  Ihe  bladi:  vt  small  uws  into  foul  p«t> 

Air  holes  c-jl        ^''  '"''"  '"  ^'""  °'  *  !>"'"  /'<alU  were  aiie  near  ihe  lop  of  the 

■(>  rhcm,  *pif'.  '"  permit  the  ci;culilion  of  sir,  and  Ihey^ene  ilw  to  bcilitate  the 

appU'-aiioJi  of  ■  moveable  istffold,  wheneiet  the  »pire  requires  B" 
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nearly  temicircular,  and  about  four  inches  in  diameter,  was  Mo4e  of  ft^ 
placed  so  as  to  cover  the  joints  of  the  slates,  where  they  met  *«'*>"8  ^*»« 
the  bars,  sinking  into  the  grooves  which  were  just  suffi- 
ciently wide  to  receive  the  copper.  The  copper  by  its 
shape  and  elasticity  caught  in  the  groo\'es,  so  as  to  form, 
when  painted,  a  covering  perfectly  impervious  to  rain  and 
snow. 

To  fasten  these  copper  caps  and  the  slates  to  the  skeleton 
of  the  spire,  a  contrivance  was  adopted,  which  requires 
some  detail  to  become  intelligible.  The  general  idea  was 
to  fasten  the  capping  and  the  slates  from  within,  so  as  to 
leave  no  holes  to  be  stopped  on  the  outside  by  putty  or 
paint.  Fig.  7  is  a  section  of  the  slates  on  a  largerscale  than  that 
of  the  spire,  where  they  join  on  the  rib;  of  the  copper  cap- 
ping; and  of  a  collar,  or  band,  by  which  they  are  connected 
with  an  iron  cramp,  that  passes  round  the  inside  of  the  rib, 
and,  hooking  into  the  collar  or  band,  is  wedged  within, 
against  the  inside  of  the  rib.  In  looking  at  this  section, 
crare  must  be  taken  to  distinguish  the  circular  edge  of  the 
copper  capping  from  the  edge  of  the  band  or  collar.  The 
band,  as  may  be  seen  in  the  drawing,  is  twice  as  thick' as  the 
capping.  In  this  section  of  all  these  parts,  as  connected 
together,  C  is  the  copper  capping;  S  S,  the  band  or  collar; 
H  H>  the  cramp,  or  holdfast ;  and  W,  the  wedge. 

The  whole  of  this  apparatus  for  fastening  the  slates  suc- 
ceeded to  my  wishes :  it  was  easily  executed  by  common 
workmen;  the  parts  were  easily  put  together;  and,  when 
adapted  to  their  several  places,  they  held  the  slates  and  their 
capping  firmly  upon  the  bars,  at  the  same  time  producing  a 
very  good  effect  by  raising  a  bold  and  ornamental  moulding, 
or  torus,  fig.  7,  on  every  angle  of  the  spire.  It  is  scarcely 
necessary  to  add,  that  part  of  the  lower  corner  of  each  slate 
vat  cat  away  at  A  to  permit  the  cramps  to  pass  through, 
and  to  embrace  the  iron  rib;  and  that  the  ends  of  the  dia- 
phragms were  permitted  to  ertend  beyond  the  outward  sar^ 
iMe  of  the  nbs,  to  support  the  perpendicnLur  pressare  of 
the  slates;  Such  slates  as  were  not  thus  supported  rested 
upon  the  rabbets  of  those  that  were  beneath  then* 

The  machinery,  by  which  the  spire,  when  il  was  thoa  fi«  Detcriptioii  of 
pished,  was  drawn  up,  must  npw  be  described, .  the  machinery 

Til*  ^'  '•'*'•«  *^« 
^  h«  fpira. 
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Th*  plan  of  ilw  p«dMial,  (bn  lop  aad  bottom  of  vhidi 
atr  «inii)ur>  i«  rvfifcw-nled  •!  fig.  3.  whrrc  I,  j,  3.  4.  tit,  iN 
the  Iiatintii*nf' tlieci^'ht  jmnlM,  or  upnijhts,  of  ih*.-  padetfil; 
•n(f  W  W.  «cc,  the  «hc«U,  or  nttm. 

A  •cclion  of  ihr  ptnJecml,  fig.  6.  h  dnwa  lu  the  inwJ«<f 
llir  •K'tiori  i>f  the  Inwcf, 

TiM  iplic  D  \i  tlie  buH .  or  lower  (Tiaphraym,  of  llw  •pin,  iaA| 

mi  Ihi!  podoiUl,  10  which  it  i*  Htlnchpil  hv  r«tir  bah  {•! 
which  l"»  onljr  nrc  scco  iii  th«  ttciion}  with  Torvlocks,  F F, 
Mai  lo  be  »wlf  drtiicltcd  rraoi  eudt  other. 
L  L  L  L,  the  leg*  of  ih*  tpiie, 
P  D.  the  diupliragms. 

6,  the  ipindlc  of  thr  wcalhrrcock,  puming  ihroa^b  ih* 
kpcs  of  t!)t  s|)ire. 

C,  *  conicul  colUr,  or  riii|r,  rncloiiiiij  the  Inp  of  thrlvp. 

jL  nhnulder  is  furmetl  on  the  •piiidle.  uttH  reMbun  ihif  nafl 

Uid  «■  the  collar,  or  ring,  |ir"ici'ti  a  Utile  nliove  iW  top*  •( 

thr  l«gs  of  the  vpire,  it  could  be  farced  downwards,  till  the 

•boulder  loucheb  the  Xo\»  of  all  the  legs,  which  are  rut  cm, 

•knd  borixnntal  at  top,  wios  to  permit  the  collar,  the  le^af 

(hi'   spire,   Hud   ih.?   spinrilc,    to  lie  firmly   l.outid   together. 

Thi6  is  done  by  itieans  of  a  mortice,  or  keyhole,  formed  in 

the  lower  part  of  the  spindle  wliich  pulses  through  the  small 

solid  diaphrBgm  tl,  against  which  it  a  wedged  by  the  fore* 

lock/. 

MeihoA-ria-      The  heels  of  all  the  bnr»,  with  the  tenon  at  6,  tig.  4, 

'^i' "fnit"        ("berc  it  is  drawn  upon  a  larger  scale)  pass  throu^^h  cousoli, 

pii^eoiiihe     XX,  6'f.  I,  of  stone  cupped  with  cast  iron,  that  project 

inwcr.  from  the  wall  of  the  tower.     The  iron  cappings  of  these 

cnnsoln,  lig.  8,  aw  m»de  of  east  iron,  and  have  apertu ret 

left  in  tliein,  through  which  the  heels  of  the  bars,  tilnch 

form  the  spire,  may  pu»s.     V\'heii  they  have  all  been  raised 

through  the  consols,  ei>;ht  uasb»-rs,  lii^.  Q,  witb  a  mollice, 

m,  in  the  centre  of  eaih  of  them,  ure  laid  upon  the  contoU, 

and,  the  spire  being  allowed   to  der^cend,  the  tenons  in  the 

heels  of  the  bars  fall  into  the  mortices,  and  rest  upon  the 

coiiaoU,  and  «-iKht  nther  wasliers  are  plact-d  upon  the  teiioof, 

under  'he  cousoIb  beneath  which  ihey  are  Veved  by  forelocks. 

T  T,  fig.  1,  the  walls  of  Uie  tuner. 
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over  which  twfl  of  tVe 

'itli  wpi^lit*  liunt;  lo  ihi-ni. 

[>«  pussed.     Of  tliese  lljere 

;outiter^oiit-  tht^  )Kt1i;iiUl  uiid 

I  vtotk  liDth  the  winillBtMs;  Th«i 
,  bL'forf  a  rerjf  Trs|i«ctKLi|e    ' 
re  wa-i  druvrn   up   withtiut 


r  pl«. 


W  W,  the  horiiontul  wlndlnf 
lepes  wetr  coiled,  utice  ronnd,  i 

p  p,  pullies,  ever  whith  the  n 

•.te  ten  wtR,  with  wci^lits,  to  c< 
wire. 

J(  A,  hai>d*pike«. 

Four  men  wtre  guifitifiit  I 
id  on  tlie  ItJih  of  tl.il  muiitli, 
iDnt^ourte  of  spectators    I'l' 
illy  or  noise  in  elglil. 
tacbfd  from  its  pfdestul, and  fixirdir 
codsoIh,  wilh  the  wualiers  and  kevs  or  forelucLi. 

A  sufficient  number  of  the  couattrbHlHiicin);  wirights  were 
lent  olf  hy  vheers  :  und  llje  men,  nlio  hud  worked  the  nind- 
laneB,  descended  upon  the  pedestal  to  the  bultoin  of  tlie 

A  plumbline  wu  hung  from  the  top  of  the  epire  within  pUc«d  tmlr 
!c.  by  which  it  whb  properly  odjuBted;    and  by  «   fe„  l«fpen'Jh:''Ur, 
wcdfjes  it  wnii  placed  perfectly  ittirit;ht. 

To  add  secnrity  to  the  counexiuii  between  the  apire  and  tai  Unba  •»- 
the  tower,  iron  cramps  of  7  or  8  feet  long  were  hooked  iaiu  '''"*^- 
(he  morticeS)  which  had  nerved  to  join  the  \cgi  of  the  spire  ^^^ 

%0  the  pedestui,  and  were  firmly  fustened  to  the  walls  of  the  ^^^H 

lower  by  proper  holdfaiU:    lo  that,  though  the  spire  aud  ^^^| 

tower  may  be  blown  down  toother,  it  is  scarcely  pcwible,  ^^^| 

that  (hey  can  be  levered  by  lh«  violence  of  any  ctonn. 

.t  of  this  spire  has  not  yet  been  eplifely  ascertained,  Eip«>«ofd.t 
but  it  does  not  exce«d  onehnndred  and  fifty  guineai.  A«pire*p"" 
bf  the  same  dimencioni,  built  of  Portland  stone,  would,  ia 
ki«  country,  cost  at  le«»t  sin  timet*  this  sum,  sod  if  it  were 
vmed  of  the  limestone  of  the  country,  it  would  coat  four  or 
rebuudred  poaiiHa. 

1  waft  this  day,  September  the  2ind,  enabled  to  dcter- 
rine,  whether  itrong  wind  had  any  sensible  effect  on  the 
lire,  as  its  Epindle  happens  to  i:oin<.'i<le  with  a  vertical  w 
r  a  transit  instrument  in  my  observatory.  The  violence  of 
•udden  sifUttll  did  not  seem  in  the  least  lo  affect  it. 
1  have  therefore  reui^un  to  hope,  thut  it  will  remain  undis- 
irbed  by  future  storms',  and,  hi  a  thuudenttorm  pulsed 
aver  this  place  the  night  before,  I  trust,  thut  the  conductor, 
whicU 


OB  rKKTARiTtoMi  or.  aai 

wfaidi  liu  been  atudied  to  the  m>Q  Icgf,  *iU  t#c«i»4l« 
tpire  from  ihe  ei&cU  of  lightning. 

I  am,  Sir, 
Your  obedient  KrvanI* 
RICHARD  LOVF.LL  KUCEWO 


It  hu  ominod  to  toe  oince  the  igiire  wm  liniihed.  At,  - 
ir)«tr«d  of  ■  ttfiupnrarr  mooAen  pcdcxlkl,  no  irftn  pMtnuNMI 
pvdcstal  miahl  bf  substitutMl,  which  mif^bt  b*  f  nn«l  by  a 
rftntiauaHoii  of  the  leg*  or  the  »piTe,  At  the  baut  of  flni 
pnlFStnl,  if  it  WIT*  thoa^t  t^Cfttary,  «  brirV  arch  inigM 
be  turned  on  the  loweit  diajihrsf^.  TTiW  would  mM 
nrighli  «nd  r«nKi]iientlf  solidity  lo  ibe  maM.  Tliis  [Md«f 
Ul  muft  be  connected  with   ibe  tower  by  bnldbiti  ank 

I  mtation  thii,  not  because  I  liiidany  iiicanr«i>irnt«  in 
what  1  huve  executed,  but  to  roniiniinic«t«  to  iha  [lublic  aJI 
that  has  occurred  to  me  on  thi»  tubject. 


ExpfrimenU on  tome  Preparationt  of  Gold: 


,.o,S, 


iINCE  Dr.  Chre 


,  of  Montpellier,  mentioned  the  ef- 


□red  feci;  he  hail  obliiined  from  the  use  of  preparations  of  gold 
'*     in  syphilitic  and  tymphiitic  cornplaints;  and  remarlcpH,  that 

ibe^  effects  were  never  attended  with  the  ill  concequeocea. 

to  whii.-h  mercurial  preparations  oftec  (jive  riic,  other  phy«W 


e  he-'t 


of  then 


The  fonm  in  which  gold  has  hitherto  been  emploved  are, 
I,  ill  a  state  of  minute  division:  2|  the  muriate:  3,  the 
iside  precipitated  from  a  solution  of  pold  bf.potn^h:  A, 
lie  ptecipitute  thrown  down  by  metHllic  tin  from  the  mn* 
iaiic  solution  of  gold. 
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There  is  somto  difficulty  ia  obtfiiniug  these  preparations  DifficuUtoob- 

Uin  ih 
form. 


ooDftaally  id  tbq  Mine  Ktftte;  and  oue  of  the  principal  ob-  ^^"  ^^^^  """' 


jects  ID  the  art  of  phytic  bein^  precisely  this  constancy  in 
dus  nature  of  medicintfs,  it  appeared  to  me  of  some  utility 
to  exanioe  the^e  preparations,  and  to  describe  with  accuracy 
the  processes  best  adapted  for  obtaioing  th^m. 

Sect.  I.     Of  the  qualUif  and  quantity  of  nitromuriatic  acid 

ffost  SHitabltfoT  dhiolcing  Gold* 

It  i^os  formerly  the  practice,  to  compose  nitromuriatic  Nitromuriatic 

acid  of  two  parts  of  nitric  and  one  of  muriatic,  bv  weight.  •5*1*  ^  P'  "'J 

.       .  -1  iiatic,  1  p.  ni- 

But  on  considering,  that  gold  rt*quire»  only  a  very  small  trir,  dissolve  l 

portion  of  oxigen  for  its  solution,  and  that  the  nitric  acid.io  P*<*^S^* 

the  proceKS  in  question  answers  this  purpose  alone,  I  coa« 

eluded,  that  t|ie  saqo^e  purpose  would  be  obtained,  if  an 

aqua  regia  were  composed  of  the  two  uci«ls  in  opposite  pro* 

portions  to  those  hitherto  directed.     In  furt,  three  parts  of 

nitromuriatic  acid  thus  made  were  sufficient  to  diiisolve  one 

part  of  fine  gold,  while  ^t  least  four  made  in  the  old  way 

were  required^ 

A  proof  of  the  small  quantity  of  oxigen,  that  combines  But  little  oxi* 
with  gold  at  the  moment  of  its  solution  may  be  found  in  the  vlthaold.'"^ 
very  small   quantity  of  nitrous  gas  evolved:  beside  which 
there  is  reason  to  preaume,  Uiat  some  portion  of  this  gas  is 
produced  by  the  af;tion  that  tal^es  place  between   the  two 
acids,  since  some  oximuriatic  acid  19  evolved  likewi:«« 

Tlie  solution  of  gold,  when  duly  evaporated,  crystallizes  The  solution 
in  yellow  prisms,  the  figure  of  which,  1  believe,  has  never  "^*     ***** 
3'et  been  ascertained  with  precision. 

The  evaporation  of  the  solution  roust  be  conducted  with  but  is  p^rtlf 
great  caution,  otherwise  part  of  the  salt  will  be  decomposed,  <*«o'"l^*«< 
^nd  the  gold  will  reappear  in  its  natural  state,  in  the  forn^  care, 
of  small  scales. 

The  solution  of  muriate  of  gold  comports  itself  with  the  Action  of 
fixed  alkalis  in  a  manner  different  from  that  of  other  metals ;  '^kali'  ^^  ><• 
roost  of  which,  it  is  well  known,  are  completely  precipitated 
by  Uiein  in  the  state  of  oxide. 

Potash,  soda,  harytes,  and  lime,  do  not  render  the  solu*  Do  not  preci- 
tion  of  gold  in  the  least  turbid,  at  common  temperatures.  P'^*^  ^* 
It  only  acquires  a  very  deep  red  colour  with  potash  and 

soda 


OK  riter<iKiTit»is  or  floH 

•mIm,  fiHitly  tifc«  ihat  at  fii«hV»  •\)tn\'mt  nnirt!a1  tinrtvti^ 
No  ckani^c  tii  tbr  Itmpidity  uf  (tine  mixtum  liik««  place* 

Baiytcsnnd  liincdo  not  produce  th«  same  rfilonrtBAi 
•oliltioQ  of  );;0lfl,  uodoiiht  «n  account  of  the  grnt  qvntit> 
of  wBtrr  eni|>)oyMl  in  thfir  »n|mr«n. 

wis.  uiiwcj       ^^'  "''*'  '*'*  "'■"'  "^    '*"■  '*'"''*''  *^  S*>''1  hw    *>«»■  W» 

tykntt  plrlcly  Mtluratird  liy  palaiili,  the  mixture  lie  health,  mni 

fubstnnce  »e|<tirAt«ai  in  &  v«ry  buIVy  Rorouleiit  furtn.  mod 
r«Mtub1mg  in  ap|)«arati(e  Axtdi-  ot  iruii  ai  a  uiax'ipaiii. 
fMidrH*(«  K*n  eicw*  of  cauhlic  alkali,  «»eu  ihoinfli  very  (Tiflii>{, 

>ir))  nctBcf  be  pot  into  thr  mixtarr,  rhiI  it  b«  bulled,  (lie  bull  of  ik 
prrdpitni)!  will  dtininiih  |^ra(ty,  ond  it  will  appnr  of  t 
brown  colniir,  when  Keen  in  a  l>ody;  tl>nn(^  it  ia  in  mlitj 
hlui-.  for  the  iinrticfw  of  nmltcr  ttu<^-iideil  in  the  liquo, 
tckitk  of  ilttit  ii  $Hg/il/g  j/tltitie,  malt  it  apptar  grttn*. 
f^^^^  The  liquid,  frum  wliicli  I  liiid  precipitated  ihe  nMlter 

•MaBii*illi»- mbovtrmentinnril  by  ineaag  of  potuab,  wits   culourleu;  hot, 
^^  ■""■     ai  iioon  iiB  it  «ii»  eatnrated  wt(U  muriatic  aciiJ,  it  raddralf 
ati^titned  a  yellow  bue,  bke  (hat  of  tht;  camiaun  nolution  of 
gold,  and  «ulphuti:  of  iron  threw  down  metallic  gotd  from 
It. 
The  prp^ipt-  ^"  '^'^  wa^ihings  of  the  prei-ii>Ilutc,  to  llie  lakt,  guve  tigoi 

uiol'ihi))'  of  Ihe  presence  of  gold  ;  which  seema  to  indicate,  that  thii 
iiiHtler  is  liii^rhtly  soluble  in  wateft  The  latt  vaihtng*  how- 
ever contained  less  than  the  firtt. 
A(iion  of  sal-  ^^''sn  "'^  liquors  contain  a  certain  quantity  of  gold,  th« 
l^uiuofitun  precipttrfte  formed  in  them  by  sulphate'of  iron  pre^eoily 
rffc^fl^'o!""^^""''''  "  '*'"""  '^°'""^;  "^"^  "'■'•^n  Ihcy  contain  onlyi. 
portkuo.  little  of  this  mctid,  no  precipitate  ia  formed  i mm erfiately, 

(lie  liquid  only  becoming  of  u  fine  trunnpareot  indigo  blue. 
At  length  however,  a  black  powder  is  depositedt  IcMYing  tbt 
1i({uid  colourle&s. 

seems  to  prove,  that  when  gold  is  in  & 
viiiion,  it  appears  blue ;   and  that  it  u- 

r  laken  for  grimed ;  that  (he  ptedpiUte  B  i">- 
ic  su<|X'iid«l  ii^inirles  are  jiTrcisely  the  nine  with 
iii^uph  toQ  il  would  a^ipear,   ihat  the  "ilifkiif 


BumniT' oiitunil  (colour  onl;  f'om  ilje  onion  of  a  ccrUiu 

Thi»  irould  ex|ji"i(i,  Ul,  wlir  a  very  thin  leaf  of  k^oMt 

{it-riVirated  with  mrniite  lioirs  wlien  litld  lieiwwn  ihf  eye 

and  the  liglit  uppeHra  green ;  bemuse  the  blue  colour  of  tlie 

MMBM  minutety  iJividt^I  purtides  mim  with   the  yrllov 

^Bfese  that  are  less  so ;  Qdly,  why,  tth«ii  to  a  somewhat  cancel^  t 

^Ble<i  solittio[>   of  gold  suljihute  of  iron  is  addeJ  in  Ruffirf-'l 

^Wfc  qnaiiiitj  '.l'  reduce  the  whole  of  the  gold,  ihe  liquid  h  ' 

I'f  u  tine  green;    becnu^e  the  yellow  rolour  of  the  parti- 

cli.'s  of  )^ld  anited  iii  little  musset  conibiiiea  in  tame  ine^- 

Hiire  with  the  hluc  of  ttioie  thut  are  not  yet  united:  aud 

Jdly,  why,  in  proportion  us  the  former  full  dowu,  the  liquid 

gradually  change*  to  h  pore  blue,  which  it  contiuuea  till 

the  whole  is  precipitated.     Hence  it  is  pfobuble,  that  the  Pur. 

cipitute  of  Caimiu*  dofs  not  coii»8t  wholly  of  metallic  of  ^'a*''"*^ 
M,  but  ii  rather  u  mixture  of  oxtde  of  gold,  oxide  of  tin, 
'  a  little  inetHlIic  ijold. 
^Carbonate  of  potash  ulso  added  to  »  solution  of  gold  doei  AcHan  of  <»• 
teffi-ct  itaprecipitaiion,  but  only  produces  an   eff«ve»- J^I'^J^'^^'^J' 
At  the  expiration  of  thirty  hours  the  solulian  be-  lutiun. 
ft  turbid,  without  any  thingseptiraliug;  and  it  auumea  ~ 

y  rich  red  colour,  in  proportion  4s  the  carbonic  acid  it 
d  absorbed  flies  otf. 
^  On  boiling  thii  mixture  u  very  thick  magma  is  farmed  ofP'^ip'tai 
the  colour  of  pule  kerneij  mineral;  but  this  colour 
altered  by  chulUtion  with  excess  of  curbouute,  us  is  the 
case  with  cnuHtic  potash,  ivhich  indicutev,  that  ihe  lutterhas 
some  action  on  the  preuipiiaTe, 

When  the  liifuid,  from  which  the  red  matter  was  aepa-  OoM  iiill  inj 
ntodi  appeared  to  have  lost  it*  colour,  1  filtered  it,  to  ob.  '*"  '"*'"*•  -^ 
tftin  Ihe  preiipitate  by  ilselF.     The  liquid  then  exhibited 
only  a  very  slijcht  tint  of  yellow,  whence,  and  from  its  tustr, 
fbtch  WHS  by  no  meani  metallic  but  simply  wline,  it  might 
c  been  presumed  no    longer  to  contuin  any  gold  t  but 
would  huve  been  a  mibtuke.     In  fact  a  part  of  the   li- 
,  inlo  which  I  let  fall  a  lew  dropa  of  muriatic  acid,  im- 
MUmed  u   very  decidedly  yellow  colour;  and  ud 
ofsulphttte  of  iron  it  threw  down  a  pretty  con- 
rable  tjuaotit^  of  metallic  gold. 
Th 


boiling 


lhif4>  of  (IwL 
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^»  anmmiiiiaii  of  ibii  liqiMd  1  dcfored.  tiTf 
tiaie.  Inaltcnrf  tolbt  ird  pTM-i|jitBtc  I'nrotfd  bv  lltC  mil 
•tc  of  i>aLHiti  in  th^'ftuiuiioi)  ot  ^\<i- 

I  brgu)  by  «»thinK  ii^f  hubiiaii<-e  nivb  b»<tiiif  n(K 
uking  nre  t«  k«;(i  rach  of  niy  irifaJiingt  Miiarat^.  thvtl 
mixUl  mam  e«iU]  sniiily  m>'iclf  vlicn  it  uo  lon^nr  ouiitiW 
any  thing  tolabW :  but  tLuugh  1  Uiuk  uMsd  »  mct  luit 
^UMitiv  of  wiitrT  III  pri^idttion  u>  lU  bulk,  I  WMB  ncmaUi 
tonhniiKt  ill  «&d  it  at>l>^-*r«i  totov.  that  the  U«  w  itep 
contatDfd  untly  u  mudi  gold  ta  the  finl.  Ileitc*  |«m  W 
to  ftiiipcclf  tbat  the  |>reci|iiutii  km  •tightly  M>laUe  in  \ 
And  that,  by  continiiin£  to  KuiJi  it,  1  should  (Hrrhitp* 
it  t«  dtu|>i(ir<ir  eulitely.  In  conarquimcc  I  cru«d  ««ii'>( 
the  pmcii'ilotc,  and  dt)«il  it  bIow^;,  It  greatly  dtminulMJ 
il^  built,  wliich  proved,  tbnt  it  coittaincd  ■>  l«cge  qDuitit}  ■( 
■talcr<  Itx  cnlniir  Wcuinr  n  grent  deal  (Ivvper,  uid  tttm 
bled  that  of  dried  l^ilood  ;  but  when  [>awd«r«d  it  *U  of 
OTinfEcyeDow.  7-643  jt™!"'  [119  gr>]  of  fiur  gold,  pted)** 
^itAted  a* '  mcDlioutd  ubow,  runiished  ualy  S'iU  [& 
[83.7  gr-]  4>f  red  mutter:  whence  it  foUowe.  lhal«-ga9gfci 
[m'S  grj>]  of  gold  at  tea&t,  or  a  little  leu  tb«o  » thht)»  tc> 
mitined  in  the  tnutlier-wuters,  and  in  the  washii 

Thuutjh  I  pni|iloycd  an  excels  of  carboiiiile  ol'j)olasii  W 
'  precipitate  the  solution  of  gi>1il,  the  red  matter  I  obtained 
did  not  contain  any  fieniible  quantity  of  this  salt:  for  after 
it  waB  dried,  it  dissolved  entirely  in  muriatic  acid  withool 
producing  the  least  effervescence;  which  proves,  that  it  had 
been  entirely  divested  of  carbonate  by  the  waahings,  aod 
that  the  precipitate  it  fonned  retained  no  carbonic  acid. 
1  But  it  was  not  the  same  with  respect  to  muriatic  acid ;  for 
'  it  was  nt'Cessary  to  employ  repeated  portions  of  nitric  scid* 
a^  will  be  seen  helow,  to  deprive  the  precipitate  comp\etdy 
of  the  muriatic:  after  this  the  nitric  solution  no  longer  a^ 
fordtd  a  pteripitate  with  the  nitrate  of  silver. 

The  presence  of  muriatic  acid  in  the  first  lolutiomof  tl^t 
'matter  in  nitric  arid  led  me  to  suspeet,  that  it  was  in  tlie 
stiite  of  muriate  of  yold  »I(h  excess  of  oxide;  but  as  the 
lalier  contained  no  more  of  this  acid,  it  appeared  tome 
iinire  prnbulili-,  that  it  is  simply  an  oxide  retUiining  a  few 
ktonjs 
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tttoma  of  rouriate»  notwithstanding  the  repeated  waahlngt  it 
bad  undergone. 

But  if  potash  and  its  carbonate  precipitate  in  the  state  of  Why  ianottlw 
oxide  part  of  the  gold  disitolved  in  muriatic  acid,   why  do  P'^^'P^^*'*  ^ 
tbejT  not  precipitate  the  whole  ?  and  what  becomes  of  the 
•part  left  in  the  liquid,  and  in  what  state  is  it  there  ? 

This  we  shall  examine  by  and  by :  at  prebent  let  us  de- 
scribe the  properties  of  oxide  of  gold. 

The  oxide  of  gold*  prepared  in  the  manner  above-meo- Ptppeitia  of 
lioned*  has  very  sensibly  a  styptic  metallic  taste,  which  ex-  ^^?/?^^ 
cites  the  secretion  of  saliva  copiously,  and  for  a  long  time,  tained. 
If  it  be  diluted  with  water,  and  blotting  paper,  or  any  other 
porous  combustible  substance,  be  impregnated  with  it,  it 
causes  them  to  burn  with  scintillation,  fis  gunpowder' would 
do.  A  decigramme  [1*544  gr«]  of  this  oxide,  in  a  state  of 
minute  division,  and  shaken  for  some  time  in  6o  gr*  [9^*7 
grs]  of  distilled  water,  was  not  dissolved,  Ht  least  entirely:  the 
filtered  liquor  however,  though  perfectly  clear  and  colourless, 
afforded  with  sulphate  of  iron  a  pretty  copious  blueish  pre- 
cipitate, which  was  metallic  gold*  This  proves,  that  a  so« 
lotion  in  water  had  taken  place :  but  as  this  solution  might 
have  arisen  from  some  portions  of  salt  remaining  with  the 
oxide  for  want  of  sufficient  vrashing,  I  poured  fresh  por« 
tions  of  water  repeatedly  on  the  undissolved  portion,  and  by 
the  same  means  as  above-mentioncd  found  gold  dissolved  in 
them  all ;  though  it  is  true  the  proportion  gradually  dimi« 
nished  as  the  washings  were  more  numerous.  Though  I  did 
not  dissolve  the  decigramme  of  this  substance  entirely,  np- 
parently  because  the  latter  portions  were  not  sufficient ly 
divided ;  I  have  no  doubt  from  the  little  that  remained,  that 
1  should  at  length  have  dissolved  the  whole,  if  I  had  con- 
ttnued  my  trials. 

What  seems  to  prove  it  is,  that  the  la^t  washings,  which 
atill  gave  evident  signs  of  the  presence  of  gold,  when  tested 
with  sulphate  of  iron,  afforded  no  appearance  of  the  pre- 
tence of  muriatic  acid  on  adding  nitrate  of  silver. 

From  these  experiments  we  may  presume,  that  potash,  Alkalii  pio- 
•oda,  and  their  carbonates,  precipitate  gold  from  its  solu-  cii>'»utej©ldM 
tion  in  the  state  of  oxide ;  or  that,  at  least,  if  any  muriatic 
acid  remain   in  the  precipitate,  \i  must  be  an  infinitely 

small   ' 


ov  MtMUTnn  or 

■nmll  qtndtitr,  when  (be 
Willi  i)d.-L>irt'.' 
Ite  nidlciB*!         Tb*  >liithl  vilnbtlily  nf  this  okmIi^, 
futlMM.         oanpMiiipa,  maat    ieii<jer  it«  nrtion,  iio   no 
•obatanf*.  to  the  aniiruil  PCQtteni;r>  prompt  and 
SidiiUt  lo  The  rrrl   ooiiilc  of  metruiy.  wbiirii  lia>  votnt  proprftiws 

"T"  tL'*!^  ewomao  wjih  the  osid.!  «f  ^•B^|^,  nBtnHr  lh«i*r  tif  ili«riii!i| 
snvKMj,  >n  •rn<<ir  >">!  '>r  hcin){  vMity  il««oia|ioned,  ponenM  aorff 
Oa>rfcofii)«irainiiW  mrdicrnitl  lirtuei;  aad  fruai  analfv^;^  •■  Mf 
BMiirtiij  uu'  eoojoctiir*",    itmt  oxid»  of  i.Uirr  bI*©  would  hnre  iKi  nM 

propvftMA. 
Ai'iiunofiih  Nitric  Kid  (loM  DOt  attack  dry  oxide  of  goUl,  nkN 
*lt*oxiil«r  '*  '**  cmployed  in  Urge  q nan iHy,  »diI  iu  ■  conrfntnui 
■toiA  111  this  it  difi«r«  giratlj-  tVooi  the  nanaiic  to^ 
wkich  diuolve*  it  imnirdiulely.  Tho  nitric  aolnUan  rf 
fcotd  lut  ft  bruwn  hue;  ami  water  thiows  dowu  from  'At 
fliiconleiit  iireci|iiiate,  of  lh«  Min«  colour  as  that 
bf  ulkalis. 

The  fint  portion*  of  nitric  ac-id,  that  bavv  bera  decsfliri 
off  iho  mate  oxide  of  gM,  form  a  precipitaW  ttitb  tfa 
•olutioa  of  uivcr,  afttr  th»  gold  has  btxn  thrown  down  bas 
thtm  by  wuler;  but  llie  liitter  portions  are  not  I'recpfxWled.   I 
■rtiich  coiilitina  wKiit  bus  bf cii  luiid  above. 

The  ufRiiity  of  the  oxide  of  gold  for  oitiic  acid  appear* 
Tery  neak,  for  piirt  aaparates  in  the  metallic  stnte  by  tpon-   J 
taneous  evaporation.     This  no  doubt  is  the  reason  why  ni-    ' 
trie  ucid  alone  cannot  di»solve  thin  melat. 

SsCT.  II.     Eraminalion  of  Ik*  liquor,  JroM  vhtth  go/d  hti 
bten  precipitated  bt/Jiied  allcalii. 

Thi- liquid,  I  have  saiil,  that  this  liquor  hat  no  perceptible  oolour, 

ifurowhirh  but  that  it  resumes  a  pretty  deep  yello*,  when  moriatic 
pmiXicj7''  "«■''  ''  "tided,  and  that  afterward  an  addition  of  sulphate 
cxamineii,  of  iron  throws  down  aaetallic  gold  froiii  it  pretty  copiously* 
MuiUieof  Iluving  evaporated  this  liquor  by  a  very  gentle  heat,Iol>- 

poiuli  lint  taiiied  at  first  irystals  of  muriate  of  potash ;  among  whii'Ii 
thS^Ti^un-  "^'^  observable  some  other  crystals  of  carbonate  of  potash. 
>[-,  this  salt  having  been  added  in  excess.     The  liquor  being 

decauteil  from  these  saltS)   and-  evaporated  anew  with  the 
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same  ;irrc  tut  ions,  acquired  a  tlij^ht  yellow  tingv,  and  at  ^inrt  UvUf 
length  fufm»ticd«  wit  of  the  s»nie  colour,  which  hmd  na'''^''"  '^ 
rejfular  liguw.  With  this  were  mixt^  a  few  cryBlaU  of  car- 
t'lrmte  of  (lottuib  (lerfettly  i^olourlctK.  The  colowred  salt, 
being  well  liminbc),  iirnduced  no  very  dctisive  efferveacitaet 
with  muriatic  «id,  though  the  colourleis  crj-^tuU  effer- 
vesced  with  it  hri&lil}- i  but  its  mlution  wiik  not  coloured. 
The  coloiittrd  cryvluU,  wlicn  rcdissolved  in  nuter,  yielded 
a  cofiioua  ^vetipitkle  of  luttullic  gold  on  the  addition  of 
sulptiute  of  iron.  The  molher-waler  uC  these  crystals  ef- 
fcrveaced  with  muriutti;  Bcid,  and  nfterwiu-d  gav%  a  precipi- 
tatc  of  nietullic  gold  with  sulphate  of  icon. 

These  i:x|>eriiiii-nts  •eeio  to  jiroie,  tliat  tiiew  crystals,  as  bsinp  ui, 
welt   us  tlieir  mollier-water,   are  composed  of  muriate  of 
gold  and  muriate  of  potu^h  united  together  in  the  state  of 
triple  salt:    and  ill  at  the  carbonate  of  potash  isooty  mixed 
with  them. 

Ilcocc  it   appenrn  very  prohahle,   tlisl,  if  a  solution   of  Pcrhipi  thtt 
gold,  us  nearly  in  the  neutral  mate  as  possible,  were  mtxe<~ 
with  a  HuiScient  quantity  of   muriate  of  potash^  alkali 
^vould  thruw  down  no  preci))itate  from  this  mixture. 

To  prove  this,  I  miide  the  experiment  above;   but  I  ub-  butiW 
with  carbuuate  of  potatjh 


A 


foldunlfM- 


pimble  bj  lU 


much  Icsi   abundar 


,  of  n 


ditfirent  culonri  and  of  a 


different  up pearanpe,  from  Ihut  obtaiiii^d  with  a  solution  of 
pure  gold.  Its  colour  uan  yellow,  and  its  form  ifrannlart 
not  floccnlent  Likelhalof  oxideof  gold. 

All  examination  of  this  iireci|iitiue  informed  me,  that  it  rrtcipftu^ 
Mas  composed  of  muriate  uf  gold,  ami  raurialc  of  pntash 
tendered  little  soluble  by  the  presence  of  allcali  in  the  li> 
quor,  from  which  it  hud  been  separated. 

One  tiling  remarkable  is,  that,  after  having  precipitated  a  On^otpAa 
solution  of  gold  by  mean*  of  an  excess  of  latunitcd  car-  J^"''"  ^"^ 
liunate  of  potash,  if  a  sufficient  quantity  uf  acid  to  decom- 
pose the  alkulirte  salt  he  added  to  the  filtered  Itiiitor.  a  fcM 
flock*  of  oxide  of  gold  will  Itn  separated;  and  afterward, 
this  liquor  being  filtered,  if  muriatic  acid  be  added,  it  will 
yield  a  fresh  [irecipitate  by  the  help  oT  bulling';  but  the  laot 
is  a  triple  salt,  similar  to  that  whirh  has  just  bi-eu  men- 
tiooed. 


us 

PwttaUr  pot-       I  tlilntt  tlie  (indpiUU!  fonnnl  by  ma  add  id  tbe  MlntiM 

I^f^jST"'  •*"  K*'^''  '*  '■  ^"^  *"^'>^  *"  ■  •«■"  qMBlitr  of  At»  oMUl 
kcld  in  •6lotNia  bj  c*whoa%t*  at  [Mdkh.  TUs  rlcetUlfl 
pho:  in  •  Mill  nmn  rrmiirkablc  manner  «rilh  CMilie 
potuh. 

Hnbtdaf  eb-      Prain  olnt  tia*  hten  mti)  il  ib  cridrnt;  tTiai,  to^rea^Uli 

jjjj*"  j^_lhr  gTMltml  <{UUUliT^«f  OUtitcorjiOld  fKiMihU  fron  itIBIt-' 

tfylf  (tacilil- nsl'x:  wlut'run  hj  mmns  ofatkilia,  v«  mn^t   muaij*  m, 

*'^  that  nu  nseleu  add  r«aui<>  it.  iti«  tnlntion;  mordfrtlnl 

IcM  of  the  tiiplr  ult  mav  be  fomiiHl,  on  ^wVirh' tli«  UUA 

ban  DA  action.    This  n  etf^td  br  trapontiati*  to  drvnaM 

*<:ry  caAitioBuI)'  conduct'-d. 

Tticliauin  ll  followi  loo  rr«m  what  bat  bpeti  wd,  that  tht  fiqaan, 

(nimiibich      from  wMch  ^old  ha*  bwn  prrtipilated  by  alkaln^  ibonll 

ftet>pKMtt4      not  be  throwB  uwny,   for  tlier  rtill  contain  a  comidc 

AouidiiotU    i]tiaat)ti-of  lliemctttl.     OnthU  ocraiion  1  oaaytelalea 

out  anccdotv,  wliich  ■ho<«!i,  ihal  nunj  tbinj^  are  loata 

tiioes  in  thearts,  andiiimaniifuctUTM.(Vocn  •rhiob adnttl*]^ 

Mndithai       iniabl  be  derived,  if  we  bad  tbe  requisile  1cnowTeJ«>.     Tdt 

ton  W  Jewel.         **  ->,,,,  .'  .        , 

Uii.  many  centuries  jeweller»  had  been  acciittomed  to  throw  awtj 

W  ttwicu  the  watern,  with  nh)ch  they  cleaned  that  work. 
and  ttnis  at  least  twoor  three  lliriii~3iiJ  ffancs  »ere  annuallf 
lost  in  Paris  alone.  But  since  1  taught  them,  that  ihete 
wattTi  contaiiit'd  };old,  and  ohowed  them  the  mode  of  get- 
ting it.  they  preserve  them  carefully. 

I  am  lit  [iresent  busy  in  examining  the  nature  of  the 
gold  precipitated  from  its  solution  by  metallic  tin,  which  U 
also  employed  a?  a  medicine  ;  and  as  soon  as  I  hai-e  finished 
my  investigation  I  shall  lay  the  rtsnlt  before  the  Sodetj 
[of  Pharmacy  at  Paris]. 


III. 
Eiperimnits  on  Human  Botict,  at  a  Supplement  to  tht  Pafet 
OH  the  Boms  v/lke  Oj  :  by  Messrs.  Fourc&ot  nndyAV- 

M.fn«iiiup-  Yy  MEN  in  the  month  of  August,  1803,  we  publisbed 
r«e4  tu  "i»«(,u,  jrjt  paper  on  ilie  exieteiice  of  magnesia  in  bones,  we 


^ 
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announced,  that  wi*  hoft   not  found  any  in  human  bones ;  in  tfae  bon<^  of 
and  thought  ire  might  presume  the  cause  of  this  difference  2ni!?'"^*** 
to  be  the  excretion  of  phosphate  of  magnesia  by  the  urinary 
passages  in  man,  while   tione  occurs  in  the  urioe  ofani-     • 
raals. 

Howi^ver,  as  we  had  made  only  a  single  espcriment  in 
.  searcli  of  thi?  substance,  we  did  not  assert  positively  *  the 
absence  of  magnesian  earth  in  these  organs. 

On  oc*casion  of  our   last   publication,  in  the  month   of  Human  bones 
September,  1808,  on  the  presence  of  iron  and  manganese  i"  eamined  '^ 
ox-honi-s,  we  thought  it  necessary  to  resume  with   great 
care  the  anulysis  of  human  bones,  not  only  with  respect  to 
magnesia,  but  also  of  the  metals  in  question. 

In  treating  these  bones  in  the  manner  we  have  men-  jMaed  mt^ 
tioned  with  respect  to  those  of  the  oxf,  we  fouud  in  them  netia,iron, 
magnesia,  iron,  and  manganese,  in  the  same  state  as  in  the  ne»eT^^~ 
latter. 

If  we  may  be-all  owed  to  reckon  on  the  proportions  of  the  ^^^  letsotibm 
substances  we  obtained  from  human  bones»  they  appeared  fi»t,  and  more  - 
to  us  to  contain  less  nugnesia,  and  more  iron  and  manga*  ^^  ^^^ 
nese,   than  the  bones  of  herbivorous  quadrupeds.      The^hofaof 
small  qnautity  of  the  firbt  of  these  salts  agrees  with  the  con*  ^       "PW* 
tinual  discharge  of  phosphate  of  magnesia  in  the  human 
arine.     It  is  well  known,  that  this  is  not  the  case  with  the 
urine  of  herbivorous  animals:  on  the  other  hand,  the  iron 
and  manganese,  once  entered  into  the  course  of  the  circu- 
lation, and  depobited  in  the  various  organs  of  the  animal 
economy,  no  longer  finding  on  exit  from   the  body,  the 
quantity  of  thebe  two  substances  apparently  must  iocreaw 
vrith  age,  and  from  the  known  nature  of  food ;  so  that  the 
blood  and  bones  of  an  old  man  ought  to  contain  more  iron 
and  mangane&e  thnn  those  of  children,  as  well  as  of  ani- 
mals, who  besides  do  not  live  so  long  as  man.     Thus  the 
proportions  with  rejtpect  t0  quantity  confirm^  by  our  ex- 
periments are  equally  so  by  known  physiological  phenomena. 

Our  last  researches  have  shown  us  traces  of  a  I  amine  and  They  contain 
silex  likewise  in  human  bones.     The  last  exists  in  the  phos-  *'*?  ajumin^ 

*  It  appears  however  to  be  asserted  poiitttely  eDOU|h  in  tb«  paptr  r«- 
ferred  to.    See  Journal,  vol.  VIII,  p.  86.    C. 
t  See  Journal,  as  abuTt  quoted.     C. 
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I>halr  at  nmtnoiiia  remlltn];  tntti  tli«  (iTrei]iiti»tioo  of  ^HO' 
pliatD  of  nis^nmin  by  Tulntile  nlknti.  On  imparauiii;  u 
<!ryii«i,  DDd  ftlighllycnlciiiing  the  nrnduon.  tlit*  nuik  it 
olitaiuni  of  n  lilH<.-k  cAlniir,  krid  in  m  flvcculent  ronn ;  but 
hy  I'ali'inalion  at  e  red  bent  it  uixuines  &I1  it»  chararlmitif^ 

We  lURpcrtrd  at  first,  that  ihr  biIps  nod  ■lumine  m^t 
hurpbwn  taken  Op  t>y  the  )ih««)>Iioric  acid  ftoto  th*«aM 
vvneUwe  nw6:  but  ft  nn*e  Miice  wtiified  uurt-liA,  bjr 
■Fiernl  drciiive  «>periineut«,  that  they  actually  irxidcd  in 
thf  bon»f«. 

Though  we  hove  nlrrady  pivm  an  actAunt  of  lUe  nn-™*- 
Bivi>oprration<>u(M:eMurjr  forobttuiiiti^lhrdilTrtcniEiibiianca 
|u»tfiienlioncd.ifllhri<iinn/'»rf«  Mvseumd'IIhioirrmotartlk 
for  S^Titenibct,  I80H,  wo  1.^«I1  rfpi-«t  them  hpre,  to  form* 
i-nniplftv  whnir,  iinfl  n«  n  ((uide  to  tho»e  wim  would  p> 
thmii^li  the  Slime  examination, 

I.  I^  ihc  bono,  islcined  and  powdfre<],  br  Atfomfoati 
by  aoe<iUa)  ({tianlity  of  *iit]ihimc  ocid. 

J.  Dila(«  the  fir»t  mtxlure  with  iwelire  jiarU  of  divtillHl 
nater;  pour  the  wholr  on  a  {lirre  of  cloth,  li^nv  tiM  »ul- 
ptwte  nf  IHiie  to  drain,  and  wring  it  out  stran^tj:. 

,1,  Filli-r  llie  li([Uor  tlirnngh  pap^r,  and  precipitale  it  bv 
ammonia  ;  filtir  it  a  second  time,  wash  the  precipitate,  and 
set  the  liquor  aside. 

4.  While  the  precipitate  is  still  wet,  treat  it  with  sulphnrjc 
acid,  taking  care  that  the  acid  is  a  little  in  excess:  filter 
afresh,  washthi'  precipitate-,  and  add  the  liquor  to  the  for- 
mer: No.  3.  Repeat  this  operation,  till  the  precipitate 
formed  by  the  ammonia  dissolvea  entirety  in  the  salphuric 
acid  ;  which  will  show,  that  it  no  longer  contarns  any  sen- 
sible quantity  of  lime. 

By  this  airien  of  operations  the  whole  of  the  lime  io  the 
hai\pa  will  be  converted  into  sulphate  of  lime,  which,  being 
hilt  little  soluble,  will  be  separated  from  the  liquor;  Id 
which  will  be  found  the  phosphoric  acid,  with  the  salphatec 
of  magnesia,  iron,  mungaiicae,  and  aliimine. 

ft.  Thete  subttances  being  aepaiated  from  the  sulphuric 
Si'id  by  aminonia,  are  to  be  treated  with  caustic  potash, 
which  will  attract  the  sulphuric  and  phosphoric  acids,  evolve 
the  ammonia,  and  dissolve  the  alumiiie. 

<i.  Precipitate  the  alumine  from  the  alkaline  solution  by 
meant 
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means  of  muriate  of  ammoniay  wash  it,  and  examine  by  Mcrhod  of 
the  usual  neans  whether  it  be  really  alumine.  tnaiycis. 

7«  Dry  the  magnesia,  iruu,  and  manganese,  from  which 
the  phosphoric  acid  and  alumine  have  been  teparated  by 
the  potash.  Calcine  them  a  long  time  in  a  platina  crucible^ 
and  pour  on  them  sulphuric  acid  diluted  with  water,  till 
there  ia  a  slight  excess  of  it* 

This  will  dissolve  the  magnesia,  and  a  portion  of  the  iron, 
but  not  touch  the  manganese. 

8.  Evafiorate  tlie  solution  of  magnesia  containing  iron, 
and  calcine  it  strongly :  the  iron  will  be  separated,  and  the 
magnesia,  on  the  contrary,  will  remain  united  with  the  sul* 
phuric  acid.  Disiolve  in  water,  and  the  iron  will  be  ob* 
tained  in  the  state  of  red  oxide*  Precipitate  the  magnesia 
by  carbonate  of  potubh,  and  ascertain  its  purity  by  the  usual 
methods. 

9.  Add  the  iron  of  the  preceding  operation  to  themanga« 
nese  of  experiment  7,  aud  dissolve  them  both  in  an  exeess 
of  muriatic  acid.  Dilute  the  solution  with  water,  and  add 
carbonate  of  potash,  till  a  red  flocculcnt  precipitate  sepa- 
parates,  and  the  liquid  becomes  clear  and  colourless. 

These  flocks  are  oxide  of  iron.  Let  them  be  separated 
by  filtration,  and  boil  the  liquor  in  a  matrass.  After  some 
time,  the  manganese  will  fall  down  in  a  white  powder,  and 
when  the  liquor  lets  fall  nothing  more,  and  potash  produces 
no  effect  on  it,  sepa^te  the  manganese  by  filtration.  Cal* 
cine  it,  and  it  will  become  black. . 

Thus  the  alumine,  magnesia,  iron,  and  manganese,  hav- 
ing been  sepuratid  by  the  means  jus»t  described,  nothing 
remains  to  be  done  but  to  (ind  the  silex. 

10.  For  this  purpose  evaporate  the  liquor  containing  the 
phosphate  and  sulphate  of  ammonia  of  experiments  3  and  4. 
As  it  concentrates,  tolerably  bulky  black  flocks  are  formed, 
which  must  be  separated  from  time  to  time  by  filtration; 
and  when  the  salt  is  thoroughly  dry,  it  is  to  be  dissolved 
in  water, 'and  a  little  more  of  the  same  Uack  matter  will 
be  obtained* 

11.  Wash  this  flocculent  matter,  calcine  it  in  a  platina 
crucible,  and  a  white  powder  will  be  obtainedj  poescwiog  a]l 
the  properties  of  silex. 

S  2  DuriBg 


.^fklTSlI  ur   KEYfall.   MLI^ 


tovrmf  thnv  4t|>cntii>H  itMaainsuu  U  Ibr  tb«  moni  put 
ntr»cat4^,  »*  wrll  m  ihenilphark-Ncid,  in  ihatUUaf  nt 
(ih)^  orimuinnfii,  ant)  Ihr  ptiof photic  •€)«)»  left  tsknUr 
pDR*.     Caitttjc  puTa»h  hoirrvtr  «HI1  erotTC*  «  Unit  h^ 

n«  Ttiutt  briide  tltr  pbotfittaic  nf  lime,  ttum  arc  ■•  twiim 

bono,  «»  well  it-  in  ihctr  of  aintnah,  p)iM*phatn  vt  BMf^ 
mr^B,  imn,  rtmngu<eie,  «)»,  ttutl  ■Inmine.  The  latu  m 
very  «tDull>{naiilily;  yvt  rnoufjh  for  its  |>rC6euc*  wItfilB; 
rccnpriwd  and  f«lab1i»litd.  ' 

ir^  in        timaytir  itii|>)Mis«d,  tliat  in  tli)»mHlKMl  of  anslyiAilMaiii 
por-      hefiv»  Will  exiiibit  totae  ralintiuii  iu  tfa«  proportiuiu  oCtb 
KtifiiUticet,  according  U>  the  agt,  cwiititntion,    idlf  of 
ttenltli,  and  Ren«ral  (Uffcrcnctr  of  the  |]«raoQs  to  wtmo  diM 

JtiIi         ''  '*  ^"i*";  Kowiiliiil  tu  observe,  lliat,  thotigh  iht*  •■»• 

-  *"<!    1y«ifi  vxlilbit»  a  H^t  of  rxpcrimpnts  sirapli;  enM));h  in  llMi* 

Hcvcripttoii,  It  n)U*t  tw  reckoned  among  the  mart  d^ntt 

feud  diffittall  analjaM,  on  accoiint  of  the  namlmr  of  mck** 

Rveoi'crutioos  it  ini:lu>I(-f<,  and  Die  |rrecision  it  miairw. 


Letter  from  Mr.  Bbrzelius  Io  Mr.  Beethollkt  oh  lie 
Aualytu  of  different  Softi*. 

Twoproposi-   An  studying  Mr  Richter's  work,  "  On  modem  Sobjec*»of 

d^'bl^i^'"  Chemistry",'  Part  t-X,  1795— IBOO,    I  found  in  it  Jcwb 

portiiic*  to       propositions,  which  appear  to  me  of  great  impOTt&aM  to 

Xiua.''"^    the  theory- of  affinities.     These  are  :    I.  That  «»  Mnltal 

salts,  which  remuiii  neutral  when  their  eottitions  aM  AAkA, 

are  so  composed,  that  the  quantities  of  the  difieKUt  butlb 

that  saturate  one  of  the  acids  present  in  the  mlzttite)  mloW 

tilt  same  proportions  in  saturating  the  other  acids  :  2.  TbA 

u  meialljc  neutral  salt,  the  metal  of  which  is  precipiUin 

bj  another  more  combustible  metal,  change*  its  metal  onlf ; 


•  Annate*  Jt  Chim.  wl,  LXXVil,  p.  63, 
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while  tfat!  portion  of  oxi^en,  that  enters  into  the  metallic 
oxide,  and  the  acid,  with  which  it  is  saturated*  continue 
the  same :  and  tlial  the  different  metHllic  oxides,  which 
saturate  a  given  portion  of  any  acid,  all  contain  the  same 
quantity  of  oxigen. 

The  first  of  tliese  propositions  appeared  to  ine  the  most  1^^  ^^t  apf 
important.     The  experimi-nts  of  Mr.  Richter  being  for  tlie  jf^J^  ^niry^a. 
m<ist  part  defective,   i  began  by  applying  this  principle  to 
a  great  number  of  olhifr  analyies  made  by  different  che* 
mists;  but  among  these  I  found  only  six,  that  answered 
to  the  rule  with  any  degree  of  accuracy.     These  were  the 
analyses  of  the  sniphates  and  muriates  of  barytes,  potash . 
and   soda,   made   by  l^lessrs.   Bucliolz    and   llose.      The 
analyses   of    Mr.   Kirwan    corresponded    very    well    with 
each  other,  but  not  with  other  analyses.     The  experiments 
I  have    mentioned  of  Messrs.   Buchotz  and  Rose,  having 
affordHl  results  differing  only  in  the  thousandth  parts,  ap- 
peared to  be  the  most  accurate  ;    and  almost  the  only  unes^ 
that  were  sufficiently  precise  for  inquiries  of  this  kind*    To 
determine  this  point,  and  in  order  to  verify  the  opinion  of 
Mr.  Richter  in  a  more  decisive  manner,  i  proiKMed  .to  my-  '^^^  sets  of 
■elf  to  execute  a  series  of  analyses  with  the  most  scrupulous  dertak^*to* 
exactitude ;  and  for  this  purpose  to  analyse  all  the  sulphatesy  ^prify  the  pnn- 
and  all  the  salts  with  base  of  barvtes.     From  these  two  ^^^  ^' 
sets  of  analyses  I  could  calculate  the  composition  of  all 
the  other  salts,  and  the  rcsutt  of  this  calculation  remained 
to  be  confirmed  by  experiment.     I  had   engaged  in  this 
pursuit  in  1807f  and  given  an  account  of  some  of  the  ana- 
lyses in  my  ^*  Elementary  Treatise  on  Chemistry"*,  which 
was  published  in  the  beginning  of  L808.     The  truth  of 
the  principle  being  fully  confirmed  by  these  analyses,  no- 
thing remained,  but  to  complete  the  two  sets  of  analyses 
I  had  proposed  to  myself. 

At  this  juncture  the  discoveries  of  Mr.  Davy  on  the  de-  Dr.  Dtvy^ 
composition  of  the  fixed  alkalis  were  published.  The  idea,  1^*?ZV] 
that  all  salifiable  bases  were  metallic  oxides,  at  once  struck  bates tuppoied 

me;   and  I  had  no  doubt,  that  I  bhould  soon  hear  of  Mr.  ^ *>«»«»"'« 

...  oxiuei. 

Davy's  having  metallized  also  the  earths  and  ammonia.     1 

repeated,  however,  with  Dr.  Pontin,  physician  to  the  king, 

t        rxperimeuts  of  Mr.  Davy :  but^  as  we  had  only  a  very 

feeble 


differeiK  a 
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tetSlt  vellaic  pilr,  w  at!Fn(>l(d  lij-  niF«ni  nf'»  inc^llbr 
rmiditcInT,  &(lei)ci]  to  iHp  nrj^^live  pnir,  and  imtnprvnlb 
tnrrcarj.lot-ni^ert  th«  tmall  jmrtiun  of  mrtnlltr  tmcv,  Unt 
■ppcarvd  lo  V  ronocil.  Tbe  puiuMJun  mu  r»adily  dr^ 
silcd  in  It,  •nil  ibr  litilr  iflnbnb-  of  oMircDry  «M  ndsMl 
la  ■  wilid  anitilganu  W«  irpritrd  ibc  same  i  ■liiilrtil 
«ith  aiuffliMiia,  whii^h  wiu  drcompovcd  >t'll  mnn  n»£lj. 
The  merrtity  adhrring  lo  U»e  eoil  nf  ibr  atxinrtr  nnulMdnr 
yieldol  n  mitniric  T^eHatmii,  n-M><ntitiiig  that  wMdi  ii 
tnnntA  whfit  a  wit  ollti  liate  nf  \r»d  n  i)re«iitpo«vil  hf  <W 
eprraltoo  of  i\tr  pilf.  Tlx  irgrtntiwi  incnim-rt  wt  tami 
ivrMy  in  bulk,  tint  al  tmgtli  H  •F)>inii<"4  irnm  the  co^ 
dnetot,  and.  fluating  en  the  li«itiiil,  ■•»  mnvertpd  rnio  ■■»• 
fnivnia  witli  ofTirmcnirr,  and  rvolulrati  of  hrar.  AH <By 
ni|ea<nur»  tA  obtaiti  Ihu  tubv*a(ir«  M>fiara<e  tiiiv«  i>i<'>Mla 
htto  vain.  A>  Rtft  I  ran«i[|i'rc<l  it  ni  a  lUodil  i~nTitpo*n(  nf 
hidn)g>-r.  ami  nittogen;  but  ttie exp«-riinmt>  or.Mi-Hn.  A, 
Beiihollpt ,  Dari^,  nnj  Ht-niy.  wllh  oMrh  I  liacr  nr-rr  bt- 
cMiie  Kijmtintrd.  convince  tav,  tbot  thVt  opinion  wa>  on* 
foundotl.  D«iiig  unaMeto  produce  tliif  probteotattc  «al>- 
alancv  aithout  theatsisUnt^e  of  mercury,  1  was  dntfttuaat 
'  l«M  of  ascertaining  the  quanlity  of  osijen.  "ilh  w*iWi 
;■  it  i«  cnui!>inej  in  umnioi)iii ;  and  perttuLn^'  rlic  imposa- 
bility  of  doiD^  it  by  direct  experiments,  1  hud  recouree  to 
the  principle  of  Mr.  Richter:  itiHtall  bu^es,  vhich  »u urate 
the  same  quantity  of  any  ucid,  niu»t  contain  the  Mine 
portion  of  «sigen, 
]  I  wti^hed  with  arciiracy  portioDit  of  the  anialgams  of 
'''  potaseium,  sodium,  and  calcium  ;  I  di^isolvcd  tlie  metalloid 
in  iimriiilic  ac'tii,  evaporated  tha  solution,  and  fu^ed  the 
suit  ina  !>mall  gold  eri(cible.  Thu«  I  obtained  resulM,  that 
agrepd  very  well  with  this  principle.  1  bad  calculated  the 
quifnlitj'  of  base  tn  the  salts  from  the  analyses  of  the  mu- 
riate of  silver  made  by  Messrs.  Bucholz  and  Kose.  It  ap- 
pearW,  that  100  parts  of  murintic  acid  saturated  »  ({Iian- 
tity  of  potMxh,  BOda,  lime,  oxide  of  mercu^^^  and  oilde 
of  silver,  (-ontHtniiig  4}  pans  of  oxigen.  In  cunset:|uence 
I  unolysed  the  uxides  of  copper,  lead,  iron,  and  zinc  ;  and, 
on  combining  them  with  muriatic  acid,  I  believedl  obtainrd 
ijie  same   results;    but,  aHer  a  number  of  tolerMbly  mrn- 


I 
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annlvAes,  my  expectation  wai  so  disiippointed,  that  I  found 
myfleif  obliged  to  i^ive  up  that  principle ;  though,  the  mure 
1  reflected  on  it,  the  more  probable  it  appeared*     During 
my  anal}  ses  of  these  metallic  oxides  i  hud  observed  another 
circumstance  thatcaught  my  attention,  naait*ly,that the  quan-  Ratios  of  ihe 
tity  uf  oxigCD  which  suturattd  100  parts  of  metal  in  the  oxi-  ^^^g^  in  dif- 
dule,  A  us  increased  to  haM*  ti^  much  more,  or  double  as  much  f,f  ^<^^  ^^^^ 
in  the  oxide.  Thus  100  pnrtb  o\'  lead  with  7'B  of  oxi^en  form  mcul 
the  yellow  oxiduLe,  with  1 1*7  red  oxide,  and  iwth  I5*G  broM  it 
oxide:   100  parts  of  copper  with  l-j'5   of  oxigen  form  the 
red  oxidule,  with  ^5  the  black  oxide  :  &c. 

I  then   proposed  to  determine  the   quantity  of  oxigen  «;^lj^^^  ^^l^ 
in   sulphuric   and  in   sulphurous    acid.      To    remove    all  lows  the  «aine 
moisture  from   the  sulphur,  I  combined  it  with  lead.     1  ^"*'°?v  ["  "« 
found  on  this  occasion,  that  lead  absorbs  precisely  twice  with  metals. 
as  much  sulphur  as  oxigen  at  its  minimum  of  oxidation; 
and  I  soon  ascertained,  that  it  was  the  same  vkith  iron,  coiv- 
per,  and  tin.     I  am  since  persuaded,  th;^'  the  native  sul- 
phuret  of  iron  (the  maximum)  contains  for  every  hundred 
parts  of  iron  double  the  quantity  of  sulphur  that  exists  in 
the   artificial   (the  minimumt  magnetic  iron  or^).      From 
these  circumstances  sulphur  oppears  to  me  to  follow  the 
same  laws  in  its  combination  as  oxigeiu     It  follows  too,  that, 
the  composition  of  au  oxide  being  known,  that  of  the  ^l- 
phuret  is  easily  found  by  a  simple  calculation,  and  the  con- 
trary. 

The  sulphuret  of  lead,  oxided   by   nitromuriatic  acid,  y^^  jk„)  l^u^ 
produced  a  neutral  salt»  without  either  the  oxide  of  lea<l  or  in  a  •ulphnret 
sulphuric  acid  predominating.     100  parts  of  lend  combined  ent^ofornia*" 
with  15'(j  of  sulphur  yielded  precisely  the  same  quantity  of  suifh-dHe. 
sulphate  as  100  partsof  lead  dissolved  in  nitric  acidt  the  solu- 
tion being  afterward  mixed  with  sulphuric  acid,  evaporated  to 
dryness,  and  the  residuum  heated  redhot.   From  these  experi- 
ments I  was  persuaded,  that  the  sulphuret  of  lead  contains 
precisely  the  quantity  of  sulphur  necessary  for  the  formation 
of  the  tttlphuric  acid  required  to  saturate  the  oxide  of  lead 
yielded  by  the  same  quantity  of  sulphuret.     Experiments 
on  the  sulphuret  of  iron  at  a  minimum^  and  on  the  sulphate 
of  oxidule  of  iron,  convinced  me,  that  the  same  thing  took 
place  with  the  sulphuret  of  iron. 

From 


'   itfllTlIS  or  KEnTKAt  ■AtVl.'^^^^^^^l 

'  ^tim  all  iMt  I  d<ilnred  the  Mian'mf^  cons(-t[iimm ;  •: 
A  oMlal  i-tttnbim-t  aith  lolphar  at  a  wniwtiw  in  ttarh  a 
ptoporlinn.  ihnt,  (fit  Mitphnr  twinK  nridiiii-ct,  siid  the  niffnJ 
DxiJulntnl,  llie  molt  tta  matrkl  kalphnte  iif  thv  tntirfnlri 
^.  A  tnlphiiw  »f  40  AxiHutr  ccvniniDS  biilf  a*  mnrb  »■>• 
t^TD  «•  there  u  kolpliur  id  the  «alphuric  add.  <i*ith  «rh(cb  it 
h  Mtur*t«d. 

Fntm  rcpmed  exmrimeaU  I  liave  roand,  that  •uTphuric 
iiHd  t*  «bnrpMeri  of  40  ports «iili»hiir,in»d  fio  nKiirrn,  almMt 
prrciKrlj-;  end  that  100  parit,  of  tulpfiutie  «ci<l  MtaiMV  | 
quantity  of  fassp  contajoing  W  purl*  of  oni^^ii.  The  bk 
lowing  »  UD  inconlntiblr  pmnf  of  ih«  lrul)i  nf  thi*  opiihaot 
vliick  I  WM  OH  ■!>«  poiot  of  prio^  up.  On  rt>in|>ariug  tke 
result  of  iny  fspfrimtols  witli  that  of  ilie  t-«|>niianriK  of 
Mr.  Budiolz.  wlio  hnd  found  12  paiU  af  aulphur  and  S9  tit 
oxiiJ^niiiBulphuric  acid,  1  diecoveKd,  thjt  hii  anol^ir*  nf 
Hu1]ihiit(:  of  liarylM  VS&  iiiacruniip.  Ai-ordiut:  (o  blm  tint 
salt  IS  coinpowd  nf  3'i-&  acid  ami  l^7'5  Ihmc.  |  find  ii  la 
conaUt  of  Si  «c\A  and  66  >>»»«*.  Iln-  iiia«fuise]P  of  tbe 
snaljni"  of  tb«  snlphateoecwinncd  an  inafcnrsry  io  (besmv 
IjOa  of  the  muTfate  of  barylee,  and  in  tliot  »f  tfic  nnniatc 
of  silvpr.     I  *oJpnvoiired  to  cnneft  )l*t«  dtfccts  by  pTpi^> 

silver  to  be  composMl  of  I8'7  muriatic  acid,  nnd  81*3  oiiide 
of  silver.  On  applying  these  corrections  to  iiiy  former  ana- 
lyse* 1  perciiwed  the  harmony,  that  i  h»H  hitherto  mi»sed. 
Every  fi.ing  then  confirmed  me  in  the  opinion,  that  the  dif> 
ftrent  bii^e<,  which  saturate  the  aaitie  quantity  of  aqv  iicid, 
contmii  till'  sinie  quniitity  of  oxigeii. 

On  oxio-ilini,'  sulphite  of  barytes  hy  mf'ans  of  nitric  acid  / 
obtaineii  neutral  Kulpliulfe  of  barytea,  without  any  siiperflo- 
ous  »ulpi'.uik  acid,  or  nitrate  of  bitrytes,  being  formed. 
The  iocreuse  of  weight  of  the  sulpliite  laii|;hl  me,  that  »aU 
pliiiroutt  uirid  coniiiats  of  almost  exactly  equal  parts  of  miIw 
I  hui' and  oxigen;  or,  that  lOO  parts  of  snlphor  combine 
with  near  100  parts  of  oxi^eo  to  form  sulphurous  Actdt  and 
with  ubont  150  to  form  sulphuric  ucid.     From  these  expe- 

*  Km  anaijiSi  of  ihe  stiljihale  ofbaiytf: 
Mi   Bcitluct,  BccJouinal,  iu1.  XXIll,  p. 
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riments  1  conclude,  that  sralphuroas  acid  prcstippoKs  in  the 
bases  with  which  it  is  saturated  the  same  quantity  of  oxigen 
as  sulphuric  acid.  It  appears  to  me  probable  also^  that  the 
metal  and  sulphur  always  remain  in  the  Mime  proportion  to 
each  other  in  the  sulphuret.  sulphuretted  oxide,  sulphite  of 
the  oxidule,  solphute  of  the  oxidule,  and  combination  with 
sulphuretted  hidrogen.  But  1  have  proved,  that  the  pro- 
portiou  between  the  metal  and  sulphur  is  altered  in  the  sul- 
phates of'  the  oxides,  when  the  oxigen  in  the  oxide  is  equal 
to  that  of  the  oxidule  multiplied  by  1*5. 

By  the  analysis  of  the  muriate  of  lead  1  found,  that  the  ExAminatioa 
base, which  saturates  100  parts  of  muriatic  acid,  contains^  nunates, 
30*49  psrts  of  oxigen:  and  on  calculating  from  this  result 
the  composition  of  the  oxidule  and  oxide  of  copper,  of  t|ie 
oiudes  of  silver  and  lead,  and  of  potash,  soda,  and  lime»  I 
always  obtained  results  agreeing  sufficiently  with  those  of 
the  direct  experiments.    'Hie  sulphates  of  iron,  copper,  lead,  ^^^^  ^f  g„|, 
lime,  potash,  and  soda,  giving  alito,  both  by  calculation  and  phstes, 
experiment,  results  corresponding  with  each  other  and  with 
those  of  the  muriates,  I  have  imagined,  that  this  point  may  confirms  tha 
be  considered  as  completely  settled.     It  is  to  be  understood,  ^"'^'P  ^ 
that  all  these  different  analyses  could  not  be  carried  to  such 
perfection,  as  to  give  results  not  varying  in  the  thousandths, 
and  sometimes  even  in  the  hundredth  parts;  but  these  cir- 
cumstances are  to  be  ascribed  rather  to  the  difficulty  of  ex- 
ecuting analyses  with  perfect  accuracy,  than  to  ao  erroneous 
principle. 

The  oximuriatic  acid  combines  with  metals,  and  forms  Oxtmuristie 
neutral  salts,  in  which  neither  the  acid  nor  oxide  predomi-  * 
nates.      Hence   100  parts  of  muriatic  acid  are  combined 
with  the  same  quantity  of  oxigen  in  the  oximuriatic  acid  as 
in  the  muriatic  salts,  that  is  to  bay,  with  30*49  parts.     In  the 
experiments  of  Mr.  Davy,  potassium  exposed  to  common  MariatieaciA 
muriatic  ackl  gas  was  condensed,  forming  a  neutral  salt^  and  *** 
evolving  hidrogen  gas.     It  is  evident  therefore,  that  100 
parts  of  muriatic  acid  are  combined  with  a  quantity  of  combined  wii1| 
water,  that  contains  30.49  of  oxigen ;  that  is,  with  34*5  of^^'^' 
water.     Concentrated  sulphuric  acid  contains,  according  to  Snlphurie 
accurate  experiments,  almost  a  fifth  part  of  water:  that  is  ^^ 
tu  say,  100  parts  of  this  acid  are  combined  with  2-2*6  of 

water, 


wiU..^^ 
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Alti*bUaD««%  «*l«r,  which  rantajn  iin  part*  sf  oxiK^n.      It  appran  tlt«, 
-  II  cDKOtilac    i)„,  ihi»  ruir  maj  be  ofiplml  lo  rr.-ir  i^hpr  Milistann, 
I,  Ti-);rtiil>tp,  nranrmkl,  nhirh  Infot*  oith  iM-itl*  an 
Ct«ai^Min(ilr  «4  or  Dt«llr»l  <«U>po«IDcl :    for  tiutiillCC.    U»r  ovtbfr  m 
^^'^   ^         bile,  albiimrai   *iul   H.-rml    taltMirlng    motlm.       Jpd 
s  iW  U*  majr  hf  rYtreOwi  tn  all  (Jt«  adilt,  and  nrty  Mb* 

tmnrr  in  any  way  rapublr  nf  taluraltng  ihitn. 
(-vi>p.»ic>Daa(     fa  aarmsin  lii'  rompomtion  of  water  I  cmplaiMl  i»- 
*^n.  tittitd  line  >im)  »ut()l>Dric  add.      Tbc  dfmmpotilMn  »« 

performed  in  an  appar«la*  Btmntdy  wri->h«d  ;  >ud  tta  tri^ 
dnif;^n  |p»  w*»  (rauMuitlM  ilirough  a  tube  filM  «ith 
tnanair  of  tiiii«.  ^no  p«rl)<  of  nn<-  rt«hl«d  941^-9  af  1 
And  i^oUtd  (i'5  of  biilmxM  vno.  Arconlinit  tn  th» 
rimrnt  water  »  ci>iiipo»c([  of  |i'7-^  hidna;;ra  mod  M-H 
•11!^;  which  ORTPPa  rxartly  with  thr  expcnmniU  at 
MeMTt.  Dial  and  Ara$t«.  On  diswUtaK  a  (|aBniity  g^ 
phuivi  of  iron  at  u  tninimiim  in  tniirialie  ftdd,  I 
Uiv  (ulphurriitvl  hiJiagm  )cw  in  u  rautik  \ixinam,hj 
alurh  It  «as  putirely  abMrbed.  Ilirnix  it  folloua,  ihai  iW 
sulphur,  whioh  auttiraiiM  l(Ki  |>)irt«  of  tudro}(cii.  miut  be  l» 
th«  mngm,  that  aatnnitca  the  same  imrttmi.  lu  ibe  mbi« 
tiitio  as  the  Etil|thiif  tB  to  the  oxi^n  with  whirh  inn  parti  of 

fciJi(.««ii  fiji.  jpy  pa„g(,r  hidrogeii  being  75077,  Ibe  quttutity  of  sulphar 
most  be  iaOI'S4,  and  autphiirett^  hidrogen  gaa  ia  com- 
pn--ed  nf  6  '243  liidrogen  and  93-756  sulphur. 

rnmprAi't'Ln         After  all  ihcse  experiments  i  thou){ht,  that  a  calcalalioii 

•firoBKinu.  nf  the  composition  of  ammonia  tniifht  afford  a  result,  that 
would  at  least  approach  the  truth.  Accordingly  I  aiialyaed 
th«:  muriate  of  ammonia,  and  found  it  to  be  composed  of 
49-46  muriatic  add,  3VSS  emmniiia,  and  18-59  water  of 
cTryFtallizatinii.  Consequently  100  parts  of  acid  are  aatu* 
rated  by  64'6  of  ammonia.  From  analogy  with  the  otfacr 
alkalie  this  i^uantity  muM  contain  30*49  of  oxigen:  ukI 
hence  it  follows,  that  ammonia  is  composed  of  47*3  oiigen 
u.iil  r,'2-»  metallic  Imsp. 
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^    1  WHS  fortunate  enough  however  to  dikcover  it*    It  U  ai  foU  basf  nrhich 
■I    \o^^^  ncuiialUttit. 

^        'Mo  a  compound  formed  by  two  oxided  sohfttanceft,  that  Lav  of  the 
■    which,  in  the  circuit  of  the  electrical   pile,  ranges  itaelf  P^po^ion. 
'     round  the  positive  pole  (the  acid,  for  example)  contains  two, 
'     three,  four,  five,  &c.  times  ns  much  oxifi^en  as  that  which  ranges 
itself  round  the  negative  pole  (for  example,  the  alkali,  earth, 
I     metallic  oxide).*'    This  law,  bein>*;  applicable  to  many  other 
f     combinations  beside  salts,  wi)I  soon  impart  to  chemical  ana« 
I      lysis  an  unexpected  degree  of  perfection.     Most  acids  con* 
I      tain  twice  as  much  oxigtn,  as  the  bases  thai  saturate  them, 
as  the  carbonic  acid ;  others  three  times  as  much,  as  the 
sulphuric  acid  for  instance;    and  others,   as   the  hyper- 
oxi muriatic  acid,  as  far  as  twice*  as  much.     In  all  these' 
compounds  water  acts  an  im|>ortant  part :   sometimes  we 
find  it  uniting  as  a  base  with  the  acids,  fur  iustance  with 
tlie  crystallised  vegetable  acids  and  mineral  acids ;  and  at 
other  times  taking  the  place  of  an  acid,  and  combining 
with  the  alkalis,  earths,  and  metallic  oxides,  forming  what 
we  called  hvdrates. 

There  is  every  appearance,  that  the  muriatic  acid  coo- Compoundt  of 
tains  t\vice  as  much  oxigen  as  the  bases  that  saturate  it.  ^^^  murUtk 
In  this  case  it  is  composed  of  6l*d  oxigen,  and  36*G  base ;  ^^  ^'^  * 
or  100  parts  of  the  base  combine  with  166  of  oxigen  to 
form  common  muriatic  acid,  with  334  to  form  oximuriatic, 
and  with  6'24  to  form  the  hypcroxi muriatic. 

It  is  but  very  lately,  that  1  have  had  an  opportnnity  of  Bulkiof|fi*is«« 

reading  the  interesting  work  of  Mr.  Gay- Lust ac  on   the*^*^J:"'^^"*** 
1     It        *.  1  I  •  •       •  -     .  combuiaiioa* 

bulks  of  the  gasses  that  enter  into  combination.  It  is  evi- 
dent, that  his  experiments  confirm  a  part  of  the  ideas,  which 
1  have  had  the  honoui*  to  communicate  to  yon.  They  con- 
tain facts,  of  which  I  have  availed  myelf,  to  a<'quire  informal* 
tion  on  a  subject,  the  knowledge  of  which  it  was  highly 
iinportant  to  me  to  obtain.  According  to  Mr.'Gay-Lussac,  Com;>nun('sor 
100  cubic  inches  of  carbonic  oxide  gas  mixed  with  50  cubic  *^^^  «"<I 
inches  of  oxigen  gas  produce  100  cubic  inches  of  carbonic  ^^^' 

*  In  the  ori((inal  8  /ow,  bat  the  figure  h  jialpably  erroncoH^  from  the 
cuticext.  From  the  succeeding  pan  graph  it  ihould  probably  be  a./0W ; 
eight  timet  iqitead  v£  iwicit.    C. 

acid 


•TmI   k«*.     Conr<)U(-iitty   emrhoa   comhitm  wllfa  awe^  il  1 

ino  |>ra|>uriii>nii,  nor  if  whii:)i  >■  (loubtr  (lie  oltwr:  and* 
100  tMntoftarbAD  nrr  rotnl'inrd  with  j5|-&r7  nT  oxif**  1 
in  nrbiNiic  acid,  ihrr  ntHmrb  l'25'et&  lo  fi>n 
Olidc  ^M.  Dr.  ThninHon  tn  lii*  ttuttlysi*  wf « 
"-"aiiTii'"*'  VT'*'**  **<■"  K>*cii  (hj-  fuUnwTii- (mrUcnlars  rmprrtJDg  UN  ] 
Imrvltwl  Itidto^rn  gas.  loo  ciibic  invbrc  of  mfbanMld  | 
bidi^ra  gm<  cctTinnm^  300  c.  i.  nf  axigen  ftai,  sod  fom  IN 
r.i.  of  carboDtc  acid  gati:  luo  c  i.  of  o)«6aBl  gMe 
aiHi  c.  i.  of  «>igi;n  ^s,  «nd  fdrm  itW  c.  i.  or  *:«rbaiiicMl 
fft9.  By  ■  very  Mmp{e  ctlculatiwi  wn  liitd,  lliat  100  fuU 
wf  «arbt)ii  combiut!  with  Ifi-JAS?  or  hidn^sn  ftt  m  m««uwb% 
aBll,pn>ct>iei)'twti.t!  nil  much  Mtt  anuimnM.  We  bw  bj  (ha 
aml^vii  of  »nl|iViurGltntl  hidrugeu  ffun,  almidy  ineatiundt 
diU  100  parti  of  niil(tbar  cuinbme  witli  6'6C  i»f  ludrngra. 
If  from  \hv*t  data  wc  cndeui-our  to  cnlcuUti!  ibc  d^rw  of 
osiduiun  of  «ulphurthM(  uiuwrn  Iff  (lie  goseou*  wdde  a( 
t-arboQ  in  the  following  msmirr,  l(i-7a97:  125'HIB:  :&fi6: 
4^*997)  w  perceiw,  thai  tber«  ia  a  pbiul  of  oxidKliaa  «f 
kulpbur,  in  which  100  parts  of  «ulpl)ur  arc  cwninncd  wilit 
50  of  osigen  very  nrarly, 
SllTuik^'y  On  Mamii.inj;  Mr.  A.  n^rtliollct's  Pxperimrol.  on  Btil- 
plnirMted  muriatic  acid,  it  I  may  be  allowed  the  term",  we 
eee,  that  100  parts  of  snlphur  had  condenBed  904  of  oxino- 
ri.-iticacid,  containing  47-6?  of  oxigen.  In  the  ei peri mcDtt 
or  Mi-^srs.  Bucholz  and  Gehlen  care  was  taken  to  combine 
willi  the  atrM  the  (;reateft  quantity  of  sulphur  poKible;  asd 
100  parts  of  sulphur  yielded  Qll  of  the  mixture:  so  that 
too  parts  (if  sulphur  were  combined  with  3519  of  oxrgen 
and  65-91  of  muriatic  acid.  Admitting,  that  Mr.  BertboJ- 
\M  muft  have  had  m  parts  of  oximuViatic  acid  combinad 
vitb  too  of  sulphur,  und  MeiurE.  Bucholx  and  Gehlea  to? 
Tv»'.-v,  Tn  ^r  pitria  combined  with  the  said  quantity,  we  bare  two  aii^M 
Mi[inm.  of  sulphur,  one  of  which  is  coiu  posed  of  lOOialphai  aadSf 

.  o(ig«n,  the  other  of  100  sulphur  and  50  oxigeo.  ThMtfav 
loniponudsofBulphur  with  lauriutic  acid  forma  ntHMt>  *( 
V.ii:  oxidule  of  bulpliur,  i^id  a  muriate  of  the  oxide.     From 
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this  view  of  things  I  have  concluded ,  that  the  degrees  of  ox- 
idtttion»  which  appear  to  be  muUipUcatioDs  by  l{»  are  id 
fact  only  multiplications  by  6  or  1 3  of  a  degree  of  oxidation 
at  a  fliiRjmiciiiy  whicli  is  not  known,  because  it  cannot  exist 
ID  a  separate  ft  ate. 

1  have  lately  read  in  the  Philosophical  Annals  of  Messrs*  SuppoiHion, 
Gilbert  a  paper  by   Messrs.  Thenard   and  Gay*Lussac,  cjntainsao 
which  appears  to  prove,  that  the  amalgnra  of  ammonia  is  a  oxigeiu 
compound  of  mercury,  alkali,  and  hidrogen*      I  cannot 
however  be  of  their  opinion:  for,  having  demonstrated  by 
incontetitible  experiments  the  oxidation  of  the  metalloids  of 
potash  and  soda,  it  would  be  highly  inconsistent  to  suppose, 
that  ammonia  alone  ihould  exhibit  phenomena  so  similar  in 
outward  appearance  to  those  of  the  6xed  alkalis,  earths,  and 
metallic  oxides,  while  intrinsically  they  were  of  a  totally 
different  nature.     1  am  convinced,  therefore,  that  the  sub- 
stance in  ammonia,  which  forms  nn  amalgam  with  mercury 
in  the  circait  of  the  pile,  is  a  metal  as  indecomposable  as 
the  others.     But,  supposing  this,  it  naturally  follows,  that  Hldrogen  and 
hidrogen  and  nitrogen  muft  be  its  oxides,  as  Mr.  Davy  had  "jl}^"  *TX 
already  supposed*.     From  the  laws  that  1  have  endeavoured  different  ok- 
to^tablish  it  would  be  easy  to  determine  the  quantity  ^^  iff'^lj^"^ 
oxigen,  that  enters  into  each.     If,  as  I  have  endeavoured  to  ammonia. 
prove^  ammonia  is  composed  of  100  base  to  89'4  of  oxigen, 
we  shall  find  the  quantity  of  oxigen,  which  with  100  parts 
of  the  base  forms  hidrogen,  by  dividing  89*4  by  9,  4,  or  8. 
The  quantity  of  oxigen  necessary  to  convert  these  100  parts 
of  the  base  into  nitrogen  will  be  89*4  multiplied  by  1*5,  2, 
4,&c. 

We  shall  have  found  the  true  proportions,  when   the  Con,p^„^ ^f 
quantity  of  hidrogen  and  nitrogen  gasses  produced  from  aninKNriviA 
Ammonia   by   means  of  electrical  discharges  contain,  ac-  ^*^* 

cording  to  these  calculations,  the  same  quantity  of  oxigen 
aaamiBODia.  On  dividing  89*4  by  8  we  shall  have  the  oxi- 
gco  naoenary  to  form  hidrogen  with  100  parts  of  the  base  , 
and  on  moltiplytng  89*4  by  1*5  we  shall  hare  the  quantity 
icqaired  for  tht  formation  of  nitrogen.  On  reducing  the 
ncMurei  of  gat  to  weights,  we  shall  find,  that  18*66  grs.  of 

*  Or.  Pavy  has  lincc  been  inclined  tc  relinquish  this  lappositioii.   C. 

ammonia 


■altus  or  BscnuL  skLf^  ^1 

■  ptiA  14-85  9tmtfgatt  kixi  J-AI  af  bidr(igBi.« 
wlitrii  wr  iImII  lind,  tcpfdiwn  to  the  flewbpaw  ■b>»y»- 
tibwd,  ft-a  ar  nmifra.  Il  i*  raf  Mlanl.  lh«t  t  ahmU  h^ 
tbcfla  hane  bevn  sbtr  to  ubtaid  «•!/  tuivrabl;  mmmr  ■|iyo 
mabMHiallHftnitb,  aud  ltiii«  triJtJBg  diffimDcasa^cni^ 
nthoot  Ibr  |»i<K>ptr,  na  which  I  harv  fa«o«l0d  tUa  edm- 
litiM.  kdntterraoruiu.  Aciantingtoilnk  looparU«r^ 
bwe  of  aounonia,  whkh  I  •hall  call  wntiK>aiaai(C*Mti<n< 
wfib  11*176  nf  vxij^et),  ta  form  liidra^a.  Thi*  quau&i!  I 
>h«ll  nprt-Mby  1  wr.  Th(>t.-BaitiuMiiaa  of  M'J  ^  4  ai.  [«>• 
iduir  ufamauifuanil  Mid*  in  aII  [■robabilitj'  io  itie  wiTv- 
cifl»an.i)  mbtUncv  fwnnnl  bf  llic  conlact  nf  |>utJi3«Dn  wvk 
ammtnuM«l  fah  That  of  eg'4  z^B^i.  farms  amnwiBia: 
Mld  134'!:=  liox-  (vfu>  niuogtu,  xli.iJi  ou];bt  tbcrcfoR 
U  be  camiKMvd  of  STtiO  vxigcn  uid  4S-7J  nntcnaaMH. 
From  tlie  c-cirmpouding  aoi>ly*u  of  Mcsm.  I>a«T  and 
iiaj'lMtux,  100  part*  of  uitrogtn  cmuUik  wilh  KS 
•if  asil^ea  tn  funn  (Im:  niduU;  of  nitrugieii  [nititHW  mude]: 
bat  lhr*e  bundtcd  parts  of  nitrDjfci)  cwiiaiii  47-3  of  oitigeti. 
•a  that  in  the  nxidute  of  oitiogvu  luBinebiuiu  it  combuted 
with  twice  ■«  much  oxigen  a*  in  nilrogm;  tliiit  U,  100  pub 
*tamiu(iiiiu[ii  art  ccmijiiiid  wild  :(}»■■:  —  ■;)  or.  Accoriliiig 
to  the  analyses  already  quottd  36  DT.  pruduce  uiirous  gu, 
aad  60  ox.  nitric  acid.  Jiiiwtren  36  and  lio  ilie  proportiou 
of  48  is  ivaiiting,  which,  afcordiiig  to  all  appearance,  bt^long* 
to  nitrous  acid.  76  ox.  produce  water,  but  iWn  nomber 
ttuods  too  much  alone  to  be  veri6ed  by  any  calculatioo*. 

Auothtr  circumstance,  that  has  appeared  difficult  to  ex- 
plain, is,  tli:it  potassium  evolves  ncurty  llie  xarac  quantity  of 
hidrogcn  in  ammonia  as  in  vater.  If  the  eKpenmeuta  of 
Mr.  Duvy  beaii  accurate  as  they  appear,   100  parts  of  po- 
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n  or  oxigeti  ta  hidrogcii  Jn  w*Iei,  on  vhich  Ml.  Bcr> 
ate  (oiiiieil  hbcakuUlion,  i(  BSSJ  to  11-T&  :  but,  if 
nin  wslM=^7!i>j  ,  to  use  liiisitpiciiion,  which  h  just 
ptoi.ortion of  oxigen  lo  hulrogen  in  lOO  parBoTwMtr 
3  very  neady.  Th«  tiifftri  but  a  ttifie  fiom  the  eoa- 
I m bold t  anil  Cay-LusEic,  adopud  by  Mi.  Dalion  ibb« 
hy,  Pit!  tl,  p.  ^74,  b  :  uid  the  mean  bclwec 
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*  tassium  decompose  37'8  of  ammonia*  The  potassium  then  aTnmoiiia  bj 
■  forms  an  oxtdnlei  combining  with  10"5  of  oxigcn,  and  it  also  P*>tofaiuin. 
reduces  the  ammonia  to  the  state  of  oxidute.  But  these 
two  oxidules  must  be  combined  in  «uch  proportion,  that 
'  one  contains  twice  or  thrice  as  much  oxigen  as  the  other. 
^  If  we  admit*  that  the  oxidule  of  potash  contains  thrice  as 
'  much  oxigen  as  that  of  ammonia,  it  follows  from  this  calcu- 
**  ation,  which  cannot  be  perfectly  accurate,  that  the  potas- 
'  sium  mast  produce  a  quantity  of  hidrogen  exceeding  in  a 
'   very  trifling  degree  what  it  evolves  from  waten 

'    Table  of  the  Analyies  in  the  liule  Treatise  I  have  the  Henour 
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Account  of  a  Substitute  for  Leghorn  Piait,  Jbr  Hats,  ^c* 
By  Mr*  M' iiliam  C0R8TON9  0/  LudgaU  Hill\ 


DEAR  SIR» 


H 


AVING  been  hooourcd,  in  May  1805s  with  the  gold  Manufacture 
medal  of  the  Society,  for  a  subBtitute  of  Leghorn  plait  for  ^^  hV'^^^'^^ 

.  ....  .«.         i.  n^.^f         plait  flouriak- 

hats,  It  18  with  great  satisfaction  that  i  am  able  to  inform  ing. 
youy  that  thiv  country  is  now  beginning  to  reap  those  ad* 
vantages,  which  I  foretold  to  the  Society  sIjc  yeara  ago»  and 
that  many  hundreds  of  women  and  children  are  at  present 
employed  in  the  various  partb  of  this  kingdom^  in  the  manii* 
facture  of  this  article. 

I  uold  to  two  persons,  in  less  than  two  months,  upwards 
of  5000  scores,  and  had  an  order  from  a  third  for  8000. 
But  this  bears  but  a  small  proportion  to  the  demand,  and 
evinces  the  truth  of  the  statement  I  made  of  the  great  ad«* 
vantages  likely  to  result  from  the  introduction  of  this  new 
brunch  of  manufacture  into  this  country. 

In  Jobcph  Lancaster's  Book  on  Education,  I  have  pointed  AppHcatioa  of 
out  farther  adrunta<;es,  which  may  be  derived  by  the  country  waate  land, 
at  large,  from  the  cultivation  of  waste  and  barren  lands  for 
the  production  of  the  material  of  which  the  British  leghorn  . 
is  made.    This  has  been  proved  by  experiments,  which  I 
have  made  on  Bagshot  Heath,  by  favour  of  the  Barl  and 
Countess  of  Harcoort ;  and  in  Bedfordshire,  by  the  benevo* 
lence  and  public  spirit  of 'the  Duke  of  Bedford;  and  on 
barren  laud  in  Norfolk,  near  my  native  place.    Indeed  no 
soil  can  be  too  barren  for  this  purpose,  piovided  the  seed 
will  lie.     1  have  shown,  that  20U0  acres  might  be  annually 
cultivated  in  the  growth  of  this  artiqle,  and  that  a  quantity 
of  such  land  might  in  succeeding  years  be  brought  into  more 
productive  cultivation:    but  I  am  afraid,  that  this  plan  it 

•  Tnm.  •!  the  Sm.  of  Aiti,  te.  tpl.  XXVUI,  , .  IM. 
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too  hintpk'  le  I>e  adapted  ;  aUI>ou|;h  I  nnnot  but  yet  bopct 
tliHt  the  aj^iuulturitl  locietiei  uf  Hn|,'Usi1  will  lam  tbrir  «t^ 
nut   ni  t  t      (■^n'ion  to  ■  )>Un,  oiiich  will  bring  waue  luid*  intomltiTB* 
meni  foi  poor   liuu,  nud  alto  piovidf  CDiplvjuirnt  for   Ihouivnda   of  poor 
eftfldrcn.  rhildrm.     If  geveriinieut  would  uraat  3000  ucrw   of  ih* 

land,  which  li«S  wnsie  on  BagihiH  llealh.  for  k  few  yean, 
without  itnjr  line,  &nil  alterwurd  ou  an  iucrviuing  renlt  W* 
carding  tt>  the  improveincntt  of  lUe  soil,  I  would  iwe,  ia 
i/mie  alone,  what  ahould  produor  un  article  for  indntUy,  lor 
which  upwitrdi  of  ^JOOOo  notild  he  ]>uid  oduubII;  for  the 
tniploynit^ot  .of  poor  childrrn.  It  is  a  plruing  Mgbt  for 
EiigliiliEiiFn  to  behold  thctnpcrh  buildingawhicli  artfappi^ 
■  [imUd  at  uijlunu  for  the  diildren  of  our  toldi«ra  kmI  sat- 
Ion:  but  in  times  like  thcM,  hoir  desiniMe  is  it,  thutbuiht 
in-sof  only  oue  aUiry  high  (hould  be  ereclwl  id  popnloai 
)mn»heii,  which  might  an«*f  f  the  double  purgM^c  of  x'booli 
of  ioduMry  and  ioilructioni  utid  thereby  u-litne  paiiibes 
froin  the  burdm  of  the  miiinUDance  of  [mwt  (-hildrni,  and 
ntM  bring  lliem  up  tn  habits  of  indualry  and  sobriety !  In 
thb  way  tlioussuds  of  children  may  be  employed  from  seren 
year*  of  age,    until  they  arrire  at  an  u^  &uffi«iently  ad- 

Rinw  manu-        As  by  the  mere  invention  of  ihe  iplUliug  of  m  straw,  a 
'»"'"••  source  of  employment  hus  been  discovered,  which  has  in- 

creased the  returns  in  that  branch  not  less  than  3  or 
;£400000  annually,  1  feel  myself  urged  to  call  the  atteatioo 
of  the  discerning  part  of  the  public  to  a  oew  branch  of 
industry,  which  I  make  no  doubt  will,  in  a  very  few  years, 
add  nearly  an  equal  sum  to  the  national  industry,  and  also 
be  a  great  means  of  bringing  into  cultivation  thounoda 
of  acres  of  land  now  lying  waste.  Sinct:  the  iatroduction 
of  spinning  by  hand,  no  source  of  eiuploymeot  has  been 
discovered,  which  promises  to  afford  occupation  to  so  many 
thousands;  spinning  by  bund  has  been  superseded  by  the 
inventions  of  machinery,  but  I  believe  it  to  be  impossible 
for  machinery  to  absorb  this  brancli  of  manual  industry; 
the  only  spindles,  wheels,  or  bobbins,  engaged  in  this  work) 
will  be,  I  trust,  the  6ngers  of  little  children. 
Srnwhsicwiii  Some  persons  may  endeavour  to  Cast  a  shade  over  these 
jl»apb,-de.    expectations,  by  considerioi^  the  prevalent  attacboreat  to 

the 


( 
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'*    the  wear  of  straw  hats  as  the  whim  of  the  day ;  but  I  be- 
^    lieve,  thtit  the  taperior  comfort,  in  summer  weather,  arising 
'    from  the  wear  of  a  light  hat  in  preference  to  a  heavy  one, 
wili  induce  gentlemen  more  and  more  to  make  use  of  the 
'    British  leghorn  ;  and  as  to  the  predilection  of  ladies  for  hats 
manufactured  of  rplit  straw,  1  think  I  haiard  very  .little  lo 
'    copH'dering  that  as  establishifd ;  and  when  to  our  home  con- 
'    sntiiption  is  added  a  consideration  of  the  demand  for  the 
East  and  West  Indies,  the  coast  of  the  Mediterranean  and 
South  America,  1  think  myself  very  safe  iu  asserting,  that 
these  roanufactufes    will    employ    not  less    than   60000 
children. 

Our  poor's  rates  amount  to  more  than  five  millions  per  Poor  rate*. 
annum;  and  there  can  be  no  remedy  for  so  great  a  burden 
equal  to  the  setting  the  children  of  the  poor  to  work,  so 
that  they   shall   earn  their  own  bread,   instead  of  being 
chargeable  to  the  parish.     It  is  true,  that  the  demand  for 
straw-plait  has  caused  an  increased  quantity  to  be  made ; 
yet  the  demand  is  still  superior  to  the  quantity ;  and  in  the 
spring,  the  price  often  advances  from  30  to  50  per  cent 
beyond  its  fair  value,  even  allowing  sufficient  profit  to  the 
poor  employed,  and  the  dealer  in  the  article.     I  believe.  The  manufac- 
therefore,  that  this  branch  of  manufacture  is  still  in  its  in*  ^".ff  p^f^^ 
liincy,  and  that  it  is  likely  to  have  great  permanency  ;  and  iofancj. 
although  it  may,  by  some,  be  considered  as  an  insignificant 
source  of  revenue,  yet  when  it  is  considered,  that  Providence 
has  given  us  the  means  of  improving  the  agricultural  state  of 
the  kingdom,  in  raising  the  raw  materials,  and  that  so  many 
thousands  of  our  poor  may  be  employed  in  its  maoufactnre, 
I  trust  that  every  assistance  will  be  afibrded  to  so  extraordi- 
nary a  source  of  national  wealth. 

If  any  person  should  doubt  my  arguments,  I  will  beg  t^^  ^l„^  ,1^ 
leave  to  state  a  fact  in  confirmition  of  my  positions*     I  once  moit  wholly 
had  the  curiosity  to  put  into  the  scale  some  straw  I  was  about  ubour 
to  sell,  and  I  found  that  it  netted  upwards  of  twenty  three 
pounds  sterling  per  lb«  weight.     If  therefore,  an  article, 
which  in  ils  unmanufactured  state  is  considered  as  of  little 
worth,  can,  merely  by  the  industry  of  children,  be  rendered 
so  valuable,  1  think  I  risk  very  little  in  affirming,  that  by 
the  encouragement  of  the  British  Ughonh  together  with 

T2  that 


that  of  fp'i'  ilr*ft  «e  fum  •  >wr«  aic«na  of  briupag  oar 

wuleatMlbuicnluixkiDtocilliwiUau;  uid,  by  lheKiuf\tf 

meat  nf  oar  )inarrhil<tnui>  we  ■niairckU  iutiiU'iblciiBcsMiJ 

f  rtMtlf  <tHiiu>t«bin|[  our  poar'i  raica. 

TlMr;«ibeuU      la  anWr  i)wl  lilt  Britiitli  f>lBil  waf  Mjyul  the  Ibtlkaii 

ihe'ni«  "iMo    ^■»*Mt  '  pMftivulirly  recomntenJ.  tlial  Ovk  rjre  UmmU  )■ 

rcD  liiuJ.  HWti  nn  tlii;  moat  ttHdic  intl  burreu  Uudi  wilbuut  ao}  MTai 

enL-e  ta  lU  iifntluof   but  mi-trl)'  ul'  tfia    Mfaur,   the  mIcm 

*bich  iHuild  alTord  nm|)!r  rtnuBcratioii ;  mud    I    ktmilil  b« 

happy  tn  tak*  il>«  prnducc  of  Trvn  50  to   lOO  mctm  of  vdl 

)«n4,  propidrt)  it  iujr  conTcnieiit  lo  di«  placl^  af  nf  mup 

fntturjr.    By  «u<'Ii  mcaiw,  the  mott  unproductive  wuteamll 

bemm*  ialai|bli>,  and  u  gnrtii  Mnrcv  of  wUaikiage  oftmti 

(tr  ilit^ntfla^inenl  of  yuuiij;  ^.-hiMivu.  oud 

tvlfmf  W(I  «ofk. 

An  opfwrMinily  if  thus  offcn-d  ibr  bcncvalcat 
biiilil  «fioap  KhooU  in  villa>;es  and  aurniMr  the  rinldmi 
«f  ihf  poor  to;;«t1i>r,  lo  Khom  Ikerary  inatraciiou  ni(lil  bi 
g»v*ii,  and  the  t-hildren  ennhted  lo  earn  their  own  bread ; 
;ind  ihv  t.*hol«  H!vi^ic>1  ai  a  irtflm^  PxptuiBe. 

I  flatrer  tnprlf,  that  it  vill  pve  {iieosure  to  tbc  Societf 
(n  finrt,  thnt  I  havf  not  ii^i;lceted  ,^ll  oKjecr.  -hidi  li^i;  m^- 
rited  their  iittention ;  nnd  whicli  will  be  the  tDeans  of  saving 
immenM;  sumi  to  this  country,  which  have  heretofore  beea 
sent  abrond  for  tha  purchase  of  an  urticle,  which  our  poorer 
landsand  feeblest  people '^n  furnish.  I  remain,  dear  Sir, 
Your  oblig-ed  and  obedient  Servaut, 

WJLLIAM  CORSTON. 
La Jgale  Street,  Mny  10,-  1610. 

VI. 

Ctirrespondenct  of  Dr.  Wii.i.t.iM  Roxbubch,  of  Catattta, 
u-iik  Dr.  C.  Tavlob,  Sccretcr'j  ta  the  S<Kiety  of  Arts,  ^. 
on  various  Drugs.' 
SIR, 

lifci  b'k,        *■  HAVE  the  pleasure  tn  send  jou  a  quantity  of  my  "Eta 
i»i.'ionU  India  ffvcr  bark,  didcovered  by  me  about  fifteen  years  ago; 

since  which  period  it  has  had  numerous  fair  trials  in  maoj 
•  Trpni.  oflh«So<  of  Arw,  toI.SXVUI,  p.  308. 

parts. 
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partSy  which  have  been  attended  with  every  tucceM  that  ^ 

cuuld  be  wished  as  a  substitute  for  Peruvian  bark,  for  wluch 

I  first  ventured  to  propose  it. 

A  figure  and  description  of  the  tree,  which  furRishes  this 

bark,  have  been  published  under  the  name  of  swietenia 
fibr\fvgat  in  my  account  of  Coromandel  plants,  vol.  1,  page 
I  18,  table  17*  It  is  a  lurge  timber  tree,  a  nnlive  of  the 
I  various  mountainous  purts  of  [ndiu«  You  will  observe,  that  its  nroneniei. 
I  this  bark  possesses  an  Hgreeable  odour,  uud  from  nuioeroiM 
I  experiments,  which  I  have  made  with  fresh  bark,  I  have 
I  drawn  the  following  coticlusions : — 
I  1.  That  the  active  paits  of  the  bark  of  swietenia  febrifuga 

are  much  more  soluble  than  those  of  Peruvian  bark,  parti* 

cularly  in  watery  menstruumft« 

2.  That  it  contains  a  much  larger  proportion  of  active, 

bUter,  and  astringent  powers,  than  Peruvian  bark. 
^        d.  lliat  the  watery  preparations  of  this  bark  remain  j^ood 

much  longer  than  similar  preparations  of  Peruvian  bark. 

4.  That  the  spirituous  and  watery  preparationa  bear  to  be 
mixed  in  any  proportion,  without  decomposition. 

5.  That  this  bark,  in  powder,  and  its  preparations,  are 
more  antiseptic  than  Peruvian  bark,  or  similar  preparations 
thereof. 

In  my  practice  I  generally  gave  from  twenty  to  sixty  Mahod  of  ad« 
grains  of  the  fine  powder  in  substance,  either  in  wine  or '''*""^'"***'' 
water,  as  circumstances  required,  and  commonly  as  often  as 
Peruvian  bark  is  usually  prescribed. 

I  recommend,  that  some  of  this  bark  may  be  «ent  to  th^lt  may  be 
fenny  countries,  where  intermitting  fevers  prevail ;  and  if  it  J»"l*""*^  ^  • 
is  found  to  answer,  which  I  have  no  doubt  of,  it  may  be 
imported  from  the  East  lndiet»  at 'so  low  a  rate,  as  to  render 
its  use  ver}'  general,  on  account  of  the  high  price  of  Peru- 
vian bark. 

I  am,  Dear  Sir, 

Your  most  obedient  Servant^ 
JUarrACS,  1806.  W.  ROXBURGH. 

\*  From  experimenta  «nce  made  in  Englaod,  the  swie-  g^perinienu 
tenia  bark  has  been  found  a  valuable  medicine  in  inter-  in  England. 
mittent  fevers,  scrofula,  and  in  disorders  usually  termed 
pervcTus. 

DEAR 


h 


DF^R  SIR. 
I  «ii  Ic  xa  yea  Iitclj-,  alan;  »Itb  mj  papet*  on  tlw  Bh 
nafBcionr  of  indtgo,  aiwl  of  mmm  oewlv  ducovcrtd  pluK 
ahicli  yieUI  that  drug. 
'^  It  appcnra  to  luc  now,  thai  t|  will  t«nd  to  *  ukAiI  pvpM 
to  pat  tlic  Sm-icly  la  pntM^ion  orMtDpIn  uf  ■  vrr;  iliaf 
min.  tH«  |>totIu(rc  of  one  of  our  Urer^t  and  be*t  tiafatt 
lr*«»,  oatlcd  ):>)■  lhenativ«inf  BfiiksI.  $mtl,  and  tif  mr, 
fliVK  rabusta.  It  ia  oni^  nf  the  tubttaacra  uard  !•  ur 
luilinn  naval  yard%  uadvT  the  crncral  uatne  Hmmmfr,  aain 
a  inb^tute  fur  pilch  niii)  lar.  Tn  brinf;  it  tu  a  P^V 
coiuijirncc  for  auch  uM.  it  U  boileil  uft  with  wnc  litttf 
vr)(*t<ihlr  oil,  (ttiF  Hindoof  briDK  forbidden  by  ih^rr  rd)^ 
Id  wm  any  uniniul  oil],  and  more  or  \aa  of  the  vt-grtablc  ^1 
it  addrd,  according  to  the  imrpote  for  which  it  k  waotni. 
Thf  Sorivt]!  vill  probably  find  it  alu  iip|))ic*ble  to  MliR 
am,  M  it  is  a  pur«  rMin,  cht^sp  and  t>l«atiri)I  :  the  price  of 
il  b«ri!  is  Uom  ihrre  balfp> new  to  two  |ieiic«  pM  pouud.  I 
wtkhiobnow,  »hMherit  has bf-eo yet  known  in  Eojilandiflsd 
wbethiT  it  is  liVely  to  be  in  dematid.  Il  will  probably  ht 
■*crul  tor  nwkiug  ite«ling'i>azi  atid  for  varuiilt. 
I  Hm,  my  dear  Sir, 

Yours  very  obtdienily, 
Cakulla,  Jan.  18,  I8O9.  W.  ROXBURGH. 


MY  DEAR  SIR, 

Black  injralM'^  I  have  nowieul  to  you  farthersampUt  of  the  reiin  of  m; 

*""■  ihorea  robusta;  and  I  have  al&o  sent  a  parcel  of  ilie  black 

myrobalans,  fmyrobalanut  IndicaJ,  the  origin  of  "bk-fi  has 
hitherto  been  unknown.  I  believe,  th:(i  ibey  are  the  unripe 
fruit  of  the  same  tree,  which  produces  the  fiebulic  myra6»- 
lans;  and  you  will  (race  tlie  cause  nf  my  now  having  disco- 
vered the  tree  which  produces  ihem  in  part  3  of  the  eleventh 
Tolume  of  the  A^'iatic  Researches,  containing  a  catalogue  of 
Indian  medirinul  plants  and  drugs,  with  their  oiime-tiD  the 
llinduilani  and  SHOscrit  languages,  by  John  Fleniin-,  M.D., 
ft^gva  -it).  Ml,  uud  31,  which  the  author  sends  to  }ou  for  the 
Ssociety.  But  though  their  inedii.'iiial  virtut-s  nre  io  hiijh 
rejiute  over  Asia,  i  do  not  send  thtoi  to  you  w  iih  that  view 
alone, 
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alone,  but  rather  because  I  think  they  contain  much  tannin  in  They  contaiQ 
little  bulk,  and  may  therefore  be  useful,  and  save  the  British  «>"c*>  tMXM\n. 
oak  plantations.  I  fear  the  gaub  extract,  from  the  fruit  of 
embryopteris  ghimlfera,  which  I  sent  you  some  time  since 
for  the  trial  of  the  tanners,  may  not  have  answered  sa  welt  as 
I  expected,  otherwise  that  you  would  have  applied  for  more 
of  it. 

I  take  the  present  opportunity  to  request  you  will  correct  Hurra,  the 
a  misUke  in  my  letter  of  June  18,  1804,  published  in  the  n^a^/h^i^. 
^d  volume  of  the  Society's  Transactions,  page  408,  where 
I  said  hurra  was  the  fruit  of  terminalia  citrina  ;  I  now  find  it 
is  the  fruit  of  ierminaiia  chebula. — See  Coromandel  plants^ 
2,  No*  197»  and  of  Wildenouw*s  edition  of  the  Species 
Plantarum,  4,  969.  1  now  send  to  you  a  drawing  and 
description  of  the.tree,  and  of  the  myrobalans  in  their 
various  stages,  both  fresh  from  the  tree  and  dried  as  men- 
tioned by  Dr.  Fleming.  The  small  parcel  within  the  other 
contains  some  of  the  drug  purchased  in  the  bazar,  viz.  four 
pounds  weight,  for  which  I  paid  one  shilling.  The  remain- 
der are  fresh  gathered  from  two  trees  in  this  garden,  and 
hastily  dried  in  the  sun;  they  are  rather  advanced,  and  may 
answer  to  the  fourth,  fifth,  and  sixth  sorts  of  the  drawing ; 
and  among  those  of  the  bazar  will  be  found  the  three  first, 
I  have  also  sent  you  some  more  fever  bark,  part  of  the 
produce  of  a  young  tree  Which  grew  in  this  garden.  It  is 
difficult  to  judge  how  long  we  may  be  conveniently  sup- 
plied with  Perurian  bark ;  and  it  is  therefore  very  proper, 
that  this  valuable  substitute  should  be  brought  into  gencual 
use  as  soon  as  possible,  and  if  it  is  likely  to  meet  with  exten* 
tive  demand^  I  will  contrive  that  some  of  it  be  sent  home 
for  sale. 

In  the  same  package  is  enclosed  some  bark  of  a  new  spe^  ^^^  ,^     ^ 
cies  of  brHcettf  which  is  said  to  be  a  most  powerful  medi-  bmcea. 
cine;  it  is  the  lussa  radga  of  Kumphius's  Herbarium  Am- 
boinensis,  7,  p.  27»  t*  15 :  it  is  a  thin  bark,  and  may  pro- 
bably be  as  good  or  better  than  simarouba*    In  the  same 

bundle  is  another  parcel,  which  is  the  ronei5t  ftariS;  of  our  Coneist  bark* 
Mai&ria  Medica ;  it  has  an  austere  bitter  taste,  and  is  re- 
commended in  dysenteries,  diarrha>as,  &:c«j  as  an  aatrin* 

gent. 
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HtM*.     I  irub  l»  receive  the  «(»tni«i  of  tht  Society  ou 
uwl  nlllcr  article^  wliick  1  have  >cnt. 
I  tn,  dduSir, 

CQleutta,  Oct.3.  isog.  W.  ROXBURGIL 

MV  DEAR  SIR, 
Ckpiain  RirharAaon  h«fing  b«en  drla'Avd  ibiM  loif. 
luUllliubelngtbcMaMMi  fbr  the  gauh  rtnii,  J  MwcnM^ta 
few  pmwdsaf  llMr«tiract,  whicb  i*  (Mrked  in  ibcHmelMS 
vitb  iIk  trliclM  incnboiml  in  nij  farmer  Irttm.  Allte 
baltnm  oribebnx  then  BK  ienp«fiiMis  niitHe«iili  troU  m* 
bw.  InmL-^Hlrlr  abore  U  i(  an<it)i*f  ctt>tiiin,  iirjf>biug>f 
pound*  tnd  a  Imlf,  aia<J«  »ilh  hot  wnter  TroBi  ihc  nln*E  Ml 
orier  tbr  ecAA  wairr  proccw.  Tlie*r  two  parrt)».  tiith  ihal  I 
*Fi)i  you  formerly,  will  <^ertainlf  enable  (lie  ^ioct'ty  in  «• 
cerain  mill  k-t  cub  ktiow  uhut  |iro*))tct  of  luccna  thiaea> 
Iract  Imlij*  nut  to  jour  lannrfb.  t  n:qui.-at  llic  Sadat;  Will 
■trd«!r«xpenine»U  to  be  mwU  thirvwith  ua (.-ar ly  ^ piMnMit 
»ud  I  aiisiously  wait  for  letters  fram  yvo  iiL-)|tMuiUaf  mt 
wii|itht!  rpsalL 

1  remain,  ilrar  Sir, 
Vours  l.uly, 
CaUulta,  Xov.Z\.  18O9.  W.  ROXBURGH. 

•,•  Samples  of  the  several  articles  above  inentiontd  will 
be  deliver»:d  for  trial  to  such  persons,  as  will  engage  to  far 
Tour  the  Sodety  with  the  result  of  their  experiments  thereon. 


vn. 

DemonstTalion  0/  lie  FundameiHal  Property  of  the  Lntr, 
btf  D*TiD  Brewster,  LL.D.  I'.R.S.  Erfin.* 

J.T  is  4  singular  fuct  in  the  history  of  science,  that,  after 
all  the  attempts  of  the  most  eminent  modern  mothematiciana, 

•  Scefaillier  |>irtl:ulati  af  thribirk  in  Dr.  Roiburfih'i  Trealiwril  Ka- 
riun  Isdigo,  p.  85*  of  Ihii  voluaie,  under  llic  lume  ol  .Vd.mw  Jalul^ii^ 

X  T'sns.  of  Ibe  Rof.See  ofEdinb.  vol.  VI,  p.  :.-» 
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to  obtain  n  simple  and  Mitwfactory  demonstrHtion  of  the  fun-  p«Tty  of  the 

<iainental  pro«>erty  of  the  lever,  the  solotion  of  this  problem  i^-^^rnc^cf 
1       .      I  I        t       .  1      .1.   .  ,        ^         7  salisfactonlf 

given  by  Arcnimedea  should  «till  be  considered  an  the  most  demonstrator. 

legitimate  and  elementary.     Galileo,  Huy«;en»,  De  la  Hire,  Attempted br- 
Sir  leuac  Newtou,  MaclanriD,  Londen,  aud  Harailtoo,  have 
directed  their  attention  to  this  important  part  of  roechanicft; 
^nt  their  demonstratiou*  are  iu  general  either  tedious  or  ab- 
struse, or  founded  on  as^tumptioos  too  arbitrary  to  be  recog« 
niaed  asi  a  proper  baait  for  mathematical  reasoning.    Even 
the  demonstration  given  by  Arcbiniedea  is  not  free  from  ob-  Archnnedeiy 
JertionSy  and  ia  applicable  only  to  the  lever  considered  as 
a  physical  body.     Galileo,  thouf^h  his  demonstration  is  so-  GaHIeo, 
perior  in  point  of  simplicity  to  that  of  Archimedes,  resorts 
to  the  inelegant  contrivance  of  suspending  a  solid  prism 
from  a  mathematical  lever,  and  of  dividing  tli/b  prism  into 
two  unequal  parts,  which  act  us  the  power  and  the  weight. 
The  demonstration  given  hy  Huygens  assum'es  us  an  axiom,  Huy^sen^, 
that  a  given  weight,  removed  from  the  fulcrum,  has  a  greats 
er  tendencv  to  turn  the  lever  round  its  centre  of  motion ; 
and  is,  besides,  applicable  only  to  a  commensurable  pro- 
portion of  the  arms.    The  foundation  of  Sir  Isaac  Newton's  sir  I.  NcvIob, 
demonstration  is  still  more  inadmissible.     He  assumes,  that, 
if  a  given  power  act  in  any  direction  upon  a  lever,  and  if 
lines  be  drawn  from  the  fulcrum  to  the  line  of  direction,  the 
mechanical  effort  of  the  power  will  be  the  same  when  it  is 
applied  to  the  extremity  of  any  of  these  lines;  but  it  is  ob- 
vious, that  this  axiom  is  as  difficult  to  be  proved,  as  the  pro- 
perty of  the  lever  itself.     Mr.  De  la  Hire  has  giveu  a  de*  |>r  UHire, 
roonst ration  which  is  remnrkable  for  its  want  of  elt^gance. 
{ie  employs  the  reductio  ad  uhgurdvm^  and  thus  deduces  the 
proposition  from  the  case  where  the  arms  are  commensura- 
ble.    The  demonstration  given  by  Maclaurin  has  been  high-  Miclaurio, 
ly  praised  ;  but  if  it  does  not  involve  a  petitio  prmcipii^  it 
has  at  least  the  radical  defect  of  extending  only  to  a  com- 
roensarable  proportion  of  the  arms.     The  solutions  of  Lan-  Lsaden,  aii4 
den  and  Hamilton  are  peculiarly  long  and  complicated,  and  "^"^^■^* 
resemble  more  the  demonstration  of  some  of  the  nbbtrnsest 
points  of  mechanics,  than  of  one  of  its  simplest  and  most 
i^leraentary  truths. 

In  attempting  to  give  a  new  demonstration  of  the  funda-  a  new  demon. 

mental 


SK  tmt  nriTBAitssTAi  pmarKBTT  or  t«k 


u:mlli*att^ 


ffirnnl  itfn[>eriy  of  U*e  Igra,  aluck  iImH  be 

bmc  4itnpl«  Bad  ItpUaste,  «c  fltatl  — nmr 

ciftJe,  oliKh  bm  beta  ararcrMli;  adoiiUvcl 

Bwaclr,  ii«/  <f  ■«/  «W  vppwi*  f*n*»,  metimg 

mitia  of  the  f^mt  mrms  of  »  Urer,  mmd  «r  qfiiW  '^'n  *> 

(Amt  vMi,  in4  Ac  «  ^^at/iArte.    With  lli«»iil  of  tbisuoM, 

Ute  fuDfliuueiiUl  pro[mty  of  ihc  ktu  OM}  ha  utaMiAwlIf 

tJtc  three  fotlaoiapj  prapMitioa*. 

In   Prttp.  I,  the  pnt^ierXf  m  deduDed   in   ■  retj  vaiilt 
■Mnner,  «hni  the  ariu*  cif  tiw  Icnr  irr  cotoineiisurBble. 

to  PfOp.  II,  ohitli  H  toiatir  iDdependnit  of  the  tint.  tW 
draonttritien  i>  f;eDenil,  and  estcodi   tu   *uj 
b«t<rFni  Ihe  ■nui. 

lDl'rop«llli  the  prapfrTty  it  e»t4bIUhed.  wbtnilw 
act  in  CO  obtiqu*  direction,  diu)  whro  the  l«rcr  ts  cithe 
littDal,  aa^lnr.  or  curviliunl.  Ii 
wUcb  hate  gracraltjr  be«D  ki*cii  dT  thii  laU  pTOpdattiMI.  the 
«blK|nc  farrr  hn  bcL-o  muUn)  idIo  tao,  one  ufvlKhititi- 
iceled  ta  the  fulrnfm,  while  the  ollfcr  is  perpendkulH  W 
th«i  dirntion.  It  u  then  a!«uine<),  fA«i  lirfitve  dirtcttd  M 
tke/vlrmm  iat  no  rauieaey  to  ditiurb  the  eymiBir'nai,  ne» 
ihojigh  it  act)  at  the  extremitg  of  a  bent  arm  ;  and  hence  it  it 
easy  to  dtmonstnitc,  that  the  rtmaming  force  is  propor-  1 
tioiial  to  the  pcrpemlicular  dran'n  from  the  falcram  to  tbc  | 
line  of  dircctioD  in  which  the  original  force  was  applied.  As 
«d  ihe  principle  thus  assumed,  however,  is  totally  inadmissible 
as  an  intuitive  truth,  we  have  attempted  to  demonstrate  the 
prnpotition  without  its  assistance. 

Paop.  I.    I/one  arm  of  a  straight  lever  Uanyatalnpleo/tht 

other,  a/ori-e  acting  at  the  extremity  of  the  one  wUl  be 

in  eqniMrio  with  a  force  acting  at  the  eztremitif   of  the 

other,  when  these  forces  are  reciprvraUg  proportional  to  the 

length  of  the  arms  towhich  tkcy  are  applied. 

d.      Let  AB  (PlateVllItfig.  I,)  bealerer supported  no tbetwo 

fnlcra   V,  f,  so  that  A  /=/F=FB.     Then,   if  two  equal 

Veiijhts  C,  n,  of  1  |)oniid  euch,  be  suspended  from  the  ex- 

treiniiieH  A,  B,  they  will  be  in  tquilibrio,   since  they  act  at 

the  end  of  e<tual  arms  A/,  EF;  and  each  of  the  fulcra/ F, 

will  3oi'["Jtt  an  equal  part  of  the  whole  iveight,  or  1  poood. 

Let 
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Let  the  fulcrom/be  now  removed,  and  let  a  wffight  E»  of 
1  pound,  act  upwards  at  the  pointy*;  the  eqnilibriam  will 
still  continae ;  but  the  weight  E,  of  1  poond,  acting  op* 
wards  at  f^  is  equivalent  to  a  weight  G  of  1  pound,  acting 
downwards  at  B.  Remove,  therefore,  the  weight  E,  and 
suspend  the  weight  G  from  B  ;  then,  since  the  equilibrium 
is  still  preserved  after  these  two  substitutions,  we  have  a 
weight  C,  of  one  pound,  acting  at  thi*  extremity  of  the  arm 
AF,  in  equilibrio  with  the  weights  D  and  G,  which  together 
make  two  pounds,  acting  at  the  extreifiity  of  the  arm  FB. 
But  FA  is  to  FB  as  2  is  to  one ;  therefore  au  equilibrium 
takes  place,  when  the  weights  are  reciprocally  proportional 
to  the  arms,  in  the  particular  ca&e  when  the  anns  are  as  2  to   • 

I.  By  making  Yf  succesbively  double,  triple,  &c.  of  FB, 
it  may  in  like  manner  be  showu,  that,  in  these  cases,  the  pro* 
pokition  holds  true, 

• 

Prop.  II.     T/'/wo/orcei,  aeiing  at  the  extremities  of  the  two  ^^  ''• 
arms  qfaleoer^  and  at  equal  angles  to  the  arms^  inresm  e^ni- 
liMOf  they  will  be  reeiproealfy  proportimuU  to  the  lengths  ^ 
the  arms  to  which  they  are  appliedU 

Let  AB,  CD  (fig.  3,)  be  two  levere  in  contact  it  AB,  and  Demonstrated, 
forming  one  straight  line,  ABCD.     Bisect  AB  in  /,  and 
CD  in  9,  and  from  the  extremities  A,  B,  suspend  equal 
weights  m,  m,  and  from  the  extremities  C,  D,  equal  weights 

II,  II,  so  that  ffi:»=CD:AB«  If  the  two  levers  are  now  sup-  * 
ported  on  the  fulcra^^  9,  they  will  Iwth  be  in  equilibrio,  and 
will  dill  form  one  straight  line,  the  fulcrum/* beinj^  loaded 
with  a  weight:=2  fit,  and  the  fulcrum  9  with  a  weight=:2  n. 
Let  us  now  slipposc  the  extremities  B,  C,  of  the  levers  to 
adhere,  and  form  one  inflexible  line  AD ;  and  let  an  in- 
verted fulcrum  F  be  placed  at  the  point  of  junction*  The 
equilibrium  of  the  whole  will  evidently  continue,  and  the 
fulcra/,  9,  will  be  loaded  as  before.  Remove  the  fulcra/; 
9,  atid  substitute  in  their  place  the  weights  2  m,  3  n,  acting 
upwards,  and  ef|ual  to  the  load  which  they  respectively  sop- 
port :  The  equilibrium  will  still  continue.  Now,  instead  of 
the  force  m  acting  downwards  at  B,  substitute  an  equal  and 
oppobite  force  n',  acting  upwards  at  A,  and  instead  of  the 
force  n  tctiag  downwards  at  C,  substitute  to  equal  and  op^ 

posite 
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D,  bmI  the  HiaiUbnaa  I 
WB  Hiuitt  fi»ro«  artiag  ia    I 


pant*  farcr  «',  aclitqi  npvafd*  at  I 
vill  *.till  br  prpwrvnt.     Hut  ihr 

oppcnltB  diti^ruaDi  ut  thv  pmuU  A  ■a(t  l>  lUjiimy  v 
Bibrr :  tWvfwr*  «e  ba»r  a  forci:  3  n  KHiiu  ut  tke  t:TiMmMt.f 
of  tbp  arutyF.  in  rfiuilitini  wtlk  «  f«m'  >  «,  •rtinit  at  the 
ntToarity  oith*  nnn  f  K.  IIbi  tancr,  bjr  thv  hjiimtM^ 
«:i>«.CD:AU,*>.d-»>c«/Ft.Mr)Mir»l  AB,  n4  fF 
««•  UU  «f  CU.  -^  h.nr  <  * :  5  i.=f  F  :/F,  >n  ud*Bl 
wliicb  nproM*  tbe  run^mntul  proprrty  af  il>e  Irvrb  ' 

LlnlllA<  7W  eqval/ttrret  arting  ml  iht  tamr  paitU  tfAt 
arm  ti/ lie  Inrr,  m-d  i»  i.'mrlimit  triifkjbrm  t^ttml  mgia 
mli  a  jMr/trnJicniMr  Jraicn  tkrowgi  ikal  |mm/  ^tke  am, 
wis  Aaw  rfita/  tmdnfiet  t4>  lurm  lie  Itra  rvtiarf  iU  rarlrt 

A.  L«t  An  (fis-  3*)  '■«  ■<  1""  "■■'>  '^"^l  ■'iM  A  I''  1^^ 
Thraneli  the  poiMn  A.  B.  dn*  All,  BF^  t*<^t*^o<^^*'  ^ 
AB,*ihJ  AI*.  Up.  BW,  Bit.  forming eijimlangls  with dM 
line*  ADi  be.  I'mdiice  PA  to  M.  Then,  equal  form 
iteling  in  lb«  dimrtiotH  AP,  B«.  wiltbeni  L-qadJlma.  Fat 
■  force  M  pquo)  to  P,  ttnt)  actin<!  in  the  rlircctimi  AM,  wdl 

rouiUrriitl    lilt   forcr  P,  iitllri;;  iti  l!i^  .lii.-ttmri  AH,  or  «ill 

hare  ibe  uiioe  tendency  tu  Iiiin  tlie  lever  round  F  ;  aod  the 
Wee  W,  ucting  in  the  direction  DW,  will  have  the  same 
teitdency  to  turn  the  lever  rounJ  F  as  the  force  M  ;  coote- 
■  qutuily  ihe  forceWwill  li^ve  the  suiii«  tendency  toturn  the 
levtr  found  F  us  the  foTce  tv. 

Prop.  I!I.     Jfaforct  acts  in  diff.rfTtI  directions  at  the  sent 

point  in  thf  arm  of  a  Irver,  its  teadeney  to  tur*  the  Igser 

rnuuil  its  rmtre  of  motion  will  be  proportionaUo  ihe  ptrpm- 

dirntars  Ul/all/rom  that  entire  on  the  lines  of  direction  in 

tcliick  tfie/orce  is  applied, 

,1,       Let  A B.   (fi;;.  4,)   be  the  liver,    and    let  Hie  two  equal 

forces  BiVI,  It  m.  art  upon  it  Ht  the  point  B,  in  the  direction 

of  the  lines  BM,  Bm.      Draw    BN.Bh,   rcspeclivelj  equal 

to   B.M,   Bin,  mid  foriiiiat;  the   same   angles  with   the   line 

PB-peri..'h.!iciiliir  to  AB.     To  BM.  Km.  BN,  Bit,   pro- 

diicfd,  (l.iiw  t|„.  ,„  rpendicnbrs  AY,  Atf,  AX,  Ai.      Now, 

■.be  side  AX^AY,  und  Ax=Aj»,  on  ucLOuntof  thoeijaalily 

of 


OK  tBonmro  itass.  {85 

of  tlie  triangles  ABX*  ABY  ;  and  if  M  I,  M  X»  bt  dra#n 
perpendicular  to  B  »,  the  triangles  ABV^  BM  /,  will  be  simi- 
lar, and  also  tbe  triangles  ABy,  BmX :  H«nce  we  obtain 

AB:  AY=:BM:B^  and 

AB:Ay=:BM:Bx 
Therefore, ex tf^rtfo,  AY :  A  y=:B  /  :  Ba 
Complete  tbe  paralldogTams  BM  o  N,  Bmvn;  and  B/, 
Ba  will  be  respectively  one  half  of  tbe  diagonals  B  o^  B*r. 

Now  let  two  equal  forces  BM»  BN,  act  in  these  di- 
rections upon  the  lever  at  B,  their  joint  force  will  be  re- 
presented by  the  diagonal  B  o,  and  consequently  one  of  th« 
forces  BM  will  be  represetited  by  B/rr}  Bo»  In  the  same 
manner,  if  the  two  equal  forces  Bat,  Bit,  act  upon  the 
lerer  at  B,  their  joint  force  Will  be  represented  by  B  v,  and 
one  of  them,  Bim,  will  be  represented  by  Bxr:|Biy. 
Consequently  the  power  of  the  two  forces  BM,  Bm^  to 
torn  the  le%er  round  its  centre  of  motion,  is  represented 
by  B  /,  B  A,  respectively ;  that  is,  the  force  BM  is  to 
the  force  B  m  as  B/  is  to  Ba  ;  that  is,  as  AY  is  to  Ajr, 
the  perpendiculars  let  fall  upon  the  lines  of  their  di^ 
rectioD. 


VIII. 

On  ike  Nature  of  those  Meteors  eornmonfy  called  Shooting 
Stars.    In  a  Letter  from  John  Farbt,  Senior,  Esq. 

To  WILLIAM  NICHOLSON,  Esq. 
SIR, 


I 


N  several  Meteorological  Reports  of  late,  and  particularly 
in  a  letter  from,  Mr.  Thomas  Forster,  at  page  131  of  your  SluMtiag  staiv 
October    number,  the  appearances  usually  dcnominatarf  ^^^JJ^***  ** 
shooting  siars  are  noticed,  and  treated  of  as  being  a  pheno-  with  doctrical 
menon  connected  with  the  electric  and  other  pwticnlar  ^  ^^^^f^^ 
ktate  of  our  atmosphere,  particularly  **  clear  dry  weather  moti^era. 
«  and  easterly  winds,"  **  clear  frosty  winter  nights,**  and  lu  deamcii 
'•  tbe  clear  intervals  of  showery  weather/*  Now  these  three  app*f«'ljF '"*«• 

sUtes 


'   sMctof  tbc  air  an;  bnt  adapted,  bv  lU  cl«arn«M,  far  «ean| 

llw  ironlkr  Man  and  plnncu,  or  anf  •inall  <tutaot  i>bicial  bf 

Iniid  ;  atKl  I  wish  parliviiturly  to  cull  the  utteiitton  «rfonf 

MetcoToltigical  CorKipoiidciit  to  uoticr,  whdlii^r  the  a^ 

(fncf  ofihe  IwiUghl,  moon-tight,  &c.  i«  not  t-quuH}    fiiiifWliil 

to  seeing  numbfra  of  the  Hmal)  rigidly  ationting-stan;  tt  I 

certainly  rouiiil  tlirm  tu  be,  in  a  acrio  of  obHrvationa  eonb- 

nati  for  niorctliau  u  year  in  leOUaud  ]$0l,  in  coaJHMlioa 

with  an  ablr  fnctid   ut  t>  miln  dintium:  und  whence  it 

scrmed  ascertainedi  that  thcsp  plicaoiDent  are  orcaHieiic4  fcf 

rrubabl^  ther  an  Almost   infinite   namber  of  »ateltitu!<e,   or  \rtf  lawll 

sf^^'chan       ''>^''*>^'''"t''i'lly  re^**'*''fS  tvund  the  Earth,  in  all  [iMBblt 

fcnUsnumbei   directioDi,  and  apjiearing  only  during  the  very  ahort  thm 

^^"Trmirf  *''"*  ^''*y  ^^  '"'"  '''*  "P''"  P"''  "'^  '***  atmntphere  each 
Ike  Euih,  (ime  that  they  arv  iu  prrigct :  and  that  no  »te|i  *eeai6  aaot- 
iu);  in  thedF(;rM  of  thi^  dip  into  the  atmo^pbcre,  and  tbcir 
consequent  brightness,  lengthi  and  alnwntisi  of  coutaes,  la. 
turn  the  >m>l-  bctucea  the  amallciil  inslantaii'^ous  ihooting-ttarf,  and  tke 
l«i|eiiM*i«'  IsTgest  meltors,  (luch  as  thut  of  August,  1783,  alluded  (objr 
•".  your  correspnndetilt]  which  throw  off  with  cxplofloos  angu- 

lar frajfiiots  of  metallic  and  stony  matters,  that  to  fc«> 
^iiyiilly  fall  to  th^  Eiirth.  as  mrtf'urk  srones.  Tht  Ion? 
trains  or  streaks  of  light,  often  mentioned  as  It/i  by  uieteon 
for  some  instunts,  will  frequently  be  Found  mere  optical  de- 
ceptions, owing  to  the  eye  not  following  the  meteor,  but  saf- 
fering  it  to  crow  the  field  of  sight,  where  its  impression  is 
left,  on  known  optical  principles. 

Hoping  to  see  this  important  claw  of  phenomena  more 
closely  and  extensively  iovestigatid  than  they  hitherto  hare 
been, 

1  remain.  Sir, 
Your  oliedient  humble  Servant, 

JOHN  FAREY,  Sen. 
Vpptr  Crown  Sirett,  WeitminsUr, 
5th  Noe.  18II. 


ON   PREVEMTtira  TBI  DECAY  OF  tHIPS.  Sg<}r 


IX. 

On  th^  Causes  6/ the  Aecay  of  the  Timher  in  Ships,  and  iht 
Means  of  preventing  it.    In  aLetter/rom  o  Correspondent. 

To  WM.  NICHOLSON,  Esq. 
SIR, 

JL  HE  advantages  that  England  derives  from  her  marine.  Shipping  of 
whether  conudered  as  appertaining  to  commerce  or  defence,  t^^t  import- 
are  too  well  known  to  need  any*comment;  whatever  then^^^^ 
will  contribute  either  to  the  safety  or  durability  of  the  navy 
becomes  a  matter  of  great  public  importance. 

The  grand  cause  of  the  decay  of  the  timber  employed  in  Ctases  of  th«i 
building  of  ships  is  the  decomjjosition  of  its  bubstances  by  ^^^  'L-^^  . 
putrefaction,  which  is  occasioned  by  moisture*      This  pre« 
cautions  and  management  may  retard,  but  not  prevent; 
but  a  secondary  one,  the  dry  rot,  may,  I  think,  be  both  pre- 
vcnted^and  eradicated. 

The  dry  rot,  as  it  is  usually  called,  proceeds  from  tbe-rhedry  lot 
growth  of  a  parasitical  plant,  named  by  botanists  boletus  l^»o«rn  in  Tcry 
iachrymans,  which  belongs  to  the  class  of  cryptogamia.     Its  ^^^^^  ubms. 
injurious  tendency^  is  mentioned  as  far  back  as  history  will 
carry  us,  and  the  appearance  and  ravages  are  particularly 
pointed  out  in  the  Bible*.     The  cure  there  directed  is,  to  Remediet  for 
remove  the  materials  injured ;  and,  if  this  did  not  stop  the  iu 
disease,  the  house  was  razed,  and  the  entire  articles  of  which 
it  was  composed  taken  without  the  city.    In  latter  times  an 
equally  effectual  but  more  easy  remedy  has  been  applied  iu 
buildings,  where  this  plant  has  taken  root ;  that  of  causing 
a  circulation  of  air  in  the  parts  affcAed;  but  this  cannot  be 
introduced  in  the  fabrics  of  which  we  are  now  treating. 

Thf  fatal  tendency  of  the  dry  rot  in  ships  cannot  be  in  injunont- 
pointcd  out  in  a  more  fordble  way,  than  it  is  in  the  memoirs  ^'^  ^  ^^^ 
of  Pepys,  who  was  secretary  to  the  Admiralty  during  the  ^ 

reigns  of  Charles  the  2nd,  and  James  the  ind.    At  that 
time  a  commission  was  formed  t^  inquire  into  the  state  of 

*  Leviticus,  Chap.  i4. 

the 


oi  ^CntitTiMii  nn:  utcAt  or  tniri\ 

the  i»Tf,  bf  which  it  appciml,  that  there  were  Onit;  iid  } 
called  nv«  ■ht|i*,  wliicti.  ■•  hfob'Knn,  "for  ■MtaTpa'r 
*'  p«r  can  kui)  «tient>«R>  Had  Uiadtlooli   ({'^"''"K  "  *^ 
"  bold*  «•  big  M«  b\»  fiaiN,  and  KcfC  in  >o  coftifdntc  siidii 
**  (U-caV.  Owl  tomo  of  th<^  f>Uitli(  had  drnjiprd   (mm  th 
■'  udrt."     PiDin  thai  limc  to  (be  [ve^mt,  the  ntl  hw 
Micnc  meaaorvexit'li-d  ;  and.  iiUhi>u|;h  it  ha*  nvt  MMt  4 
(iMred  io  M  great  ati  en  tent  »  it  then  did,  jri-t  thr  itilt  4 
■ad  ii  rn«n*.  some  ship*  ttfccotly  laanehrd  baifa  juuifu-t  and  dmimltill 
p<H»)blc  inquiry  •«  to  the  cuuWh  of  thv  growth  of  iMi  to> 
AncapM  IO     gm,  and  il*  prnantian.    Several  nicuna  Tinv  tci-n  trial  n 
**"^J  "         pRivent  it*  tejetatiii);,  mtny  of  which  tnig'ht  liare  aawpiJ 
tfalt  purpoa«i  had  ihcy  not  been  found  to  iolrndnee  ctSiM 
grat  Ht  that  which  thty  pri:t(-iiiIvd'lo  curr.     AmonjiiU 
most  (ir<miiflent,  wat  ilie  mode  practitcd  i>n  the  linben  «( 
^  ''^  oinny  ships,  between  the  yriirs  ITflfl  and    1773.  hy  MtnTil- 

>ng  ih«in  with  common  suit ;  hut  (hii  w>*  Tnnnd  to 
rnpid  corroxinn  m  the  iron  fajtlenmg*.  nnd  the  thip«  vet* 
(hetweea  deck*)  in  a  continual  state  of  damp  ntpaor  Mu.i' 
dici  found  in  the  mine*  in  Devniithire,  ha«  been  tately 
«ad  mirndtte.  pIo;fed,  in  fuMop,  10  eriiJicalv  the  ve-^&tiuo,  atnl  present 
ITS  future  growth  ;  but  timi.'  is  tetiuired  l>>  protv  its  ^cicr. 
Prprfuction  of  In  the  common  modif  of  t^ouairiicttug  ships  there  are  sere- 
r«b«,ic  .c,d  ■^  CBHgw,  «i,i4,  pronioie  the  crowlh  of  Ion.';.  The  aren- 
mul.ition  nod  fooBequtut  Fermentation  of  muteriaU  not  suf- 
ficipntly  seasoned,  divested  too  of  a  free  circulation  of  sir, 
and  permitting  sap  to  remain  on  the  edijes  of  the  frames, 
generate  carbonic  acid  qns  to  tlie  prejudice  of  the  timber, 
and  which  promotes  ihf  growth  of  this  boletut.  Mr.  Ilum- 
Ifoldt  hits  found  by  experimeiil.s  that  eight  or  ten  hun- 
dredths iif  cnrlionic  ucid  gas,  added  to  the  air  of  the  atmos- 
phere, reiidtied  il  extremely  fit  fur  vegetation;  aod  that  the 
air  in  miiieit,  and  otlivr  Niiliterruneoua  passages,  was  found  id 
this  stHte,  wliich  is  very  fi<vi>uruble  tothe^ermiDatioo  of  ail 
plants  of  the  cluss  cryptogamia.  The  gas  found  io  the 
openings  betwe"n  the  limbers  of  ships  affeclid  with  the  dfT 
rol  hiiS  been  proved,  to  be  preeisely  nhat  Mr.  Humboldt 
hus  mentioned. 
Means  pro-  ^^^  meiius,  that  I  propose  to  [irevent  or  cure  thiseii!,  are 

puictl  lu  pre.     twofold:  chacriug   the  whole  surfaces  of  the   timhen,  and 

tlie 
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the  iooer  sarfaces  of  the  planks,  of  which  the  ships  are  com-  mentor  cure 

posed ;  and  caubing  some  slight  deviations  to  be  made  in  the  (^i^^^JiQ^  the 

modes  practised  in  building  them.     I  do  not  pretend  to  ori-  surface  of  the 

gtnality,  when  I  rec-ommend  charring  of  timber,  either  to  ^^^^^' 

,j  ^     .        ,       \.,.^  ,  .1      #.'  ,  not  an  original 

add  to  Its  darabiUty,  or  prevent  the  growth  of  parasitical  y^a. 

plants ;  for  the  experience  of  ages  has  proved  the  incorrup- 
tibility of  charcoal,  whether  buried  in  the  earth,  or  exposed 
to  the  action  of  air  or  water.    The  beams  of  the  theatre  of  Proofs  of  its 
Herculaneam,  which  were  reduced'  to  this  state  by  lava,  J^^^Umbe" 
were  found,  after  a  period  of  nearly  eighteen  centuries,  to  durable. 
be  perfect.     The  piles,  supposed  to  have  been  driven  into 
the  earth   by  order  of  Julius  Ctesar,  when  he  forded  the 
Thames  at  Cowey  Stakes,  ntar  Shepperton,  were  charred, 
and,  when  recently  taken  up,  found  in  a  complete  state, 
free  from  decay!     Among  many  other  instances,  that  mtty 
6e  adduced,  the  practice,  almost  universally*  adopted,  of 
burning  the  ends  of  posts  to  be  put  into  the  ground,  to  pre- 
vent premature  dissolution,  may  be  added  as  an  additional 
proof  of  the  efficacy  of  this  recommendation  ;  and  makes  ns 
lament,  that  it  has  not  been  generally  introduced  in  fabrics, 
where  so  much  timber,  labour,  and  money,  have  been  ex- 
pended ;  and  the  hopes  and  expectations  of  government  or 
individuals  frequently  disappointed,  by  tlieir  rapid  deaay. 

There  are  several  other  advantages,  that  will  be  obtained  Other  sdvui* 
by  burning  the  surfaces  of  timber.     Rats,  which  are  so  de*  ^***  "*°*  *^* 
structive  to  ships,  will  uot  touch  charcoal ;  nor   wilt  the 
white  ants  and  cockroaches,  so  common  in  the  Indies,  com- 
mit their  depredations  oo  substances  so  prepared.    If  far- 
ther evidence  of  its  utility,  when  employed  only  on  a  small 
scale,  be  necessary,  the  durability  of  the  Royal  William,  lostmces  of 
the  flag  ship  at  Spithead,  which  was  built  in  the  year  1719>  ^  ^^^ 
and  the  planks  ohI^  were  burned  on  tlieir  inner  surfaces,  plication  in 
would  be  sufficient  to  prove  its  efficacy  wlien  practised  on  *^^^^' 

*  I  am  inclined  to  think,  that  the  writer  is  misuken  here ;  and  that  the 
practice  it  very  far  from  being  even  almost  generoUg  adopted.  I  remem- 
ber a  year  or  two  ago  ipeaking  of  it  to  a  carpenter,  who  wai  putting  down 
some  potts )  and  he  observed,  that  it  would  make  them  last  too  long,  an 
object  they  never  had  in  view  in  parish  work.  He  added,  that  they 
sometimes  charred  the  ends  of  posts,  or  more  frequently  dipped  them  in 
tar,  for  a  pi  it  ate  customer,  **  if  he  particularly  dtslred  it**.    C. 
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fgff  en  rRerKXTiHo  m*  oecat  or  fRiiw.         ^H 

■faip*.     OrUti-  finn  thp  enda  af  ihip*'  bcBnta  have  tMtg 

dmrreJ,  and  ibe  Hiti()cl  utate  in  which  ifac'jr  «t«  oon  founJ 

hMJnitillt^linil  ntabliilted  ibe  (irtrtim.     Indeed  »ll  wb- 

•utMM.  tliftt  barv  truiiifrganr  the  «ctH>ft  ^r  fire,  hare  b« 

{iriived  III  bennfainurable  lu  ibeymnlhof  ihe  tmti^tu* lac!^ 

iyw»ii>;  Tor,  ith>U  mour  hitt  been  ni|»(llj  dertiojud  by  a, 

«rll  bumi  lirirks  in  tile  note  btiililinga,  kod  in   nrarlj  tlw 

uiii«  *ilnilti>B.  htft!  tK«a  fre*  froii  iu  attack*. 

FikiDth*  ThcM-vrcitjof  EiigliBb  wk.  occuiunni  padly  by  Ibcin- 

lubiiitufji       P''*>»td  itatuDf  ■■^rK-ultiiK,  bat  niorebjr  ilie  increaanl  wim- 

hiw^  bftn  •Bt  hen  »r  <Hi>  Revt,  hu  nblignl  ibi*  country  id  bare  rggww* 

''.''^^'  «>  «o»«l  K">*r"  >u  oibef  auiu.    The  priiMHp«I   that  han 

cliw^T  P'O*-     .  ,.  ...  ..-,,. 

bi-m  intTOiluced  in  aid  orouk  aic  tlic  rancti)*i  uf  AiBcmao 

■^  piitp:  it  brmnm  tlwrufoir  of  lome  Imjiorluncc  lo  iuqoiiti 

Vftc^ipire  (w.  wtikh  aOTtoT  till*  timbrr  is  tlic  tnosi  durable,  and  abicb 

l,i(,^  '    tbcBoaa«*tdcittoyKd  by  rF^loiiou,     I'llcli  piiic  hai  bees 

UM-ii  by  all  iMtioo*  lu  iU«  mottructinn  orihip*,  nud  »ppeut 

b-u  tht  t™n-    to  he  v^ry  iu|ii'rior  to  rirry  Mhn  tpcnii*  for  gm«ral  dura- 

-  tafuw/         ixtity;  but  lhi«  «rood  m  ilic  tooiml  dcalrojrd  bf  fuii^  a* 

^  iltn«  pliLOts  arc  noun>hed  by  the  gruit  quanlilj' oTks'c 

V  coiihuncd  in  ii*  outMrona  cdlia.     I  have  UtHjr  atsra  kou 

piirii  pine  pUiilc  of  7  inches  in  thtckiice*  completely  d«y 

compuBcrl  ;  jdJ,  wlii.'ii  uu[  oiJiii,  tli'J  bulttus  w.i!  tburid  to  be 

Verj  iinpio.     rei;euting  ia  every  part  of  it,  but  pnocipalty  in  the  ceiU 

ni'i'"'""       which  were  originaliy  filled  with  reBJii.     This  proves  ho« 

improper  it  will  be  to  employ  it  an  treenail  fasteQiogai  oa 

whitii  the  streo^th  and  Kkfely  of  ehips  ao  much  depend. 

Pit'h  piiip        Piicli  [line  elinuld  not  be  covered  with  paint,  as  the  pores  of 

i^iiiicd.  ^^^  wood  arc  thereby  stopped,  and  the  expaniion  of  the 

resin  prevented,  by  which  rneaas  the  ligneous  cell*  are 

r<rfi.rMe  af-   broken,  uud  decomposition   tuket   pluce.     The  AmericaD* 

jihciiioiis,        p^y  tlietopsides  of  their  ship*  wiiliutnixtureof  oil,  reaiu.&CT 

which  are    not  unlike  thn  substances  that  are  contained 

in  iht  wood  thi'y  cover,  aud  produce  a  hard  variubh,  imper- 

viou^i  to  iviiter.      I'erh;ips  the  prt'poration  recommended  by 

duftor  Parr)*,  to  ptenent  the  dry  rot,  given  in  the  Traos- 

iictions  of  tlie  Bath  urid  West  of  England  Societies,  might 

*  li  if  madr  at  follow!:  lake  12  oun<;«  orrcsin,S  of  roll  brimitoae,9 
PkUliii^  ufoil,  and  4  oiincK  uf  bees  vax:  boil  them  togethet^  an']  1)} 
Ilu-,L  on  v,h.\:  liol.     f3«  Joornil,  voi  XIK,  jj.  337.] 
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be  introduced  also  for  this  purpose  with  succeis.    Wliite  WhltevMhinf 
wash  or  hme  water  to  be  used  between  decks  it  much  to  frcTmmrnStd! 
be  preferred  to  paint,  both  on   account   of  its   cheapness 
and  cleansing  qualities,  and  also  as  it  is  detrimental  to  vege- 
tation. 

instead  of  the  frames  of  a  ship  being  converted  to  their  Alterationt 
proper  shape  for  some  months  before  they  are  put  up,  and  proposed  io 
afterward  standing  on  a  slip  a  year  to  season,  Uh  is  now  the  buUdiog  ibipa. 
usual  practice ;  I  would  recommend,  that  they  should  be 
converted,  and  remain,  together  with  the  planks,  in  that 
xtate  (under  cover  where  there  shall  be  a  free  circulation  of 
air}  for  two  years,  then  charred,  put  up,  and  the  planking 
iminediately  begun ;  commencing  operations  from  within 
board,  by  which  means  chips  and  dirt  will  not  accumulate 
between  the  timbers;  care  being  taken,  that  the  holes  be 
not  bored  too  near  the  seams  in  the  outboard  plank.  Holts 
should  be  boreJ,  but  no  treenails  driven  till  within  a  short 
time  of  the  ship^s  being  launched;  this  will  both  cbnvey  air 
within  board,  and  carry  off  the  vegetable  juices,  if  any  re- 
main in  the  interior  of  the  timbers.  The  planks  could  be 
kept  in  their  places  by  the  usual  butt  bolts,  and  some  co[v 
per  nails,  or  small  bolts  ragged,  being  driven  at  interme- 
diate spaces.  This  too  would  strengthen  the  ship,  as  me« 
tallic  fastenings  are  always  to  be  preferred,  in  the  wales  and 
bottom,  to  treenails. 

An  objection  may  be  made  to  the  bringing  round  thick  Xcmsrkt  oa 
planks  in  the  bow  of  a  ship  by  burning,  rather  than  the  Jf"***"!*^* 
usual  practice  of  boiling  them  iu  a  kiln,  on  account  of 
breaking  their  fibres.  Although  1  do  not  see,  that  any  dif- 
ficulty cau  exist  in  the  former  method,  as  it  is  the  nsual 
practice  of  the  French ;  yet,  if  any  should  occur  on  trial, 
and  boiling  them  becousideied  absolutely  necessary,  vege- 
tation may  be  prevented  by  dissolving  some  green  vitriol  in 
the  water,  and  afterward  fixing  it  in  the  wood  by  a  weak 
alkali*.  The  method  approfed  of  by  many  judicious  ship- 
wrights, and  coustantly  practised  by  the  Dutch,  that  of 

•  A  solutioa  of  alum  might  ibo  be  tried-^I  should  apprabcad  any' sa- 
line ImpregQation  of  the  pUnkt  would  prove  injsrious  to  the  eopper 
f  hesthing  and  fastenings.  C.] 

U «  sawiuff 


ns  ri&TUiriyc  the  dlcat  or  ■nil**' 

Auklmifbt  wMingtlieUiicIl  pluki,  (h>t  ■(?  to  be  toudi  beut.  iaVotva 
•"^"Jj^*^  IMWi»,mielil«lMihr4;mpI(i3rH  for  ilii*  vurpo^e.  IfadotSt 
•die.  thoulH  c«i*l  oftlir  i-fficwry  of  wond  prrparvd  in  lltt-»e  temtt 

way*  to  preveai  the  dry  rot,  >|>euimeiu  might  be  pUnd 
a  ship  nlaiiMt  dutroycd  th-rvby.  tach  *  oqc  as  I  reca11«ct  t« 
h»v«  vceu  at  Wnulwii-h  nbout  13  ycar*«ii>cc.  Kbich  m* 
bud  a  «fr>t(.  tlut  the  Jeclc*  cuiik  utitb  a  maa's  wa|^  wd 
the  ani")^  ""d  brown  colouriiJ  taagi  were  lianglng  ia  tbt 
th|t|Mt  i>f  iarcrti-d  coiieB  frum  dfL-k  t»  deck.  A  few  melU 
trial  of  woodpiit  inl««  tlnpco  inrccled  would  pronttkitf* 
Bcacy  of  nilher  m«de  af  prtfparulion. 

GMicLMlioo  ufiimbcr  in  an  oven,  a*  Tcovm mended  bf 
f  ourcruy,  \»  alM  liltely  to  add  considcrablf   to  lU  dan- 

One  fartlier  prccautlau  is  ureesMry.  After  «  »hif>  1$  hvth, 
iiiv  'should  lie  ut  leuht  vt  monllii  in  ordinarvt  with  her 
hatchwafi  covered  to  prereut  the  adaiiraon  of  nio  walert 
aome  plurVti  should  he  TcmariMl  lo  the  <?eilio^,  and  atiore  tbc 
waterwti}'4  of  the  sevcml  d<-cb*  ;  und  tim  vonftaotly  kepth 
tituvRi  placed  in  the  holdt  aad  on  the  declu;  [ijr  whirh 
nnu)*  the  moieturCt  tlmt  the  charcoal  may  hare  •ttncteil, 
wlII1>eiTIiMpated,  and  the  darabilitv  of  the  Tatiric  imuretl. 

Having  stated  these  geiK'ral  c<ri.uin^tstnci.-s  uith  a  v'tfn  lo     ] 
prevent  evils',    which  yeurly  exist  to  a   great  extent  in  ibr     | 
Rsvy  ;  I  truit   it   will   he   the   meam   of  calling   forth  the 
Opinions  and   abilities   of  those>   whose   minds  bare  been 
directed,  or  whose  occupations  may  leiid  tiiem,    to  a  codu- 
deration  of  this  important  subject. 

I  ami  &c.  lie. 
\uh6/I\'ovntbtr,  1911.  NAUTICUS, 

X. 

*  Oh    the  Art  0/  Coating   Metalt  with  Plotina  :     bif    Mt, 

GtlYTfiX-MttKTEAU.* 

Pbiins  may  Jt  HE  application  of  platiaaonother  metala  less  valuable, 
br  »iiplii;J  on  1^  prevent  their  oxidation,  may  he  considered  under  tira 
.ritnuii..;;.     points  of  view,  or  a?  two  different  arts.     The  first  of  these 

.  •  .\nn.  &e  Chi:!!,  vol,  LXXVU,  p.  ?P7. 
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may  be  called  platink^  [plaiintire\f  as  we  say  gilding,  sil- 
vering :  the  other  plating,  a  terih  appropriated  by  castom  to 
a  less  supcrBcial  application,  requiring  a  different  process* 

Platining  may  be  executed  like  gilding,  either  by  the  in-  Th.it  of 
tervention  of  mercur}*,  or  by  means  of  a  solution  of  muriate  ^**"'"i»' 
of  plotina  in  ether. 

1.  I  long  ago  made  known  the  possibility  of  forlhing  on  By  means  of 
amalgam  of  platina,  and  described  the  processes  for  obtain-  »«"**§»"• 
ing  it*.     Mr.  Proust,  in  a  letter  addressed  to  Mr.  Van-  ^JSl' bT 
<]iielin,  inserted  in  the  Ann.  de  Chira.  pluviose,  an.   12  Prou<t, 
[February,  1804],  has  said,  that  **  hot  mercury  poured  on 
the  spongy   substance  remuining  after  the  calcination  of 
ammoniacal  muriate  of  platina,  dissolves  it  perfectly ;  and 
the  resuH  is  a  faUy  amalgam,  that  does  not  grow  hard  by 
keeping,  and  spreads  well  on  copper,  gold,  or  silver;  so 
that  it  might  facilitate  the  plating  of  the  former." 

From  the  note  following  thin  passage  it  appears,  that  f  ourcroy  and 
^lessrs.  Fourcroy  aqd   Vauquelin  also  accomplished   this  Vauqaclm, 
amalgamation  by  the  same  process ;  that  they  even  effected 
it  without  heat,  and  that,  af^er  liaving  remained  fluid  for 
some  time,  it  became  very  solid ;  an  effect  that  might  be 
accelerated  by  the  application  of  a  gentle  heaU 

Lastly,  Mr.  Ilatchett  published  in  Nicholson**  Journal  and  Count 
for  October,    1804,  m   Letter,   in   wMch    Count  ^ossin  {l^^^^.^ 
Pooshkin  gave  him  the  particulars  of  the  processes  of  amal- 
gamation, by  means  of  which  he  rendered  platina  perfectly 
malleablei 

At  present  therefore  we  cannot  question  the  union  of 
platina  with  mercury  by  means  of  simple  processes,  not 
expensive,  and  producing  a  suitable  consistency  for  a  solid 
application  of  the  fixed  metal :  but  it  d<H»  not  appear,  that 
the  processes  uf  this  new  art  have  liitherto  been  published 
[in  France]  with  any  details ;  I  shall  tlicrefore  make  known 
those  described  by  Mr.  Trommsdorff  in  the  7th  vol.  of  his 
Journal,  from  the  communication  of  Mr.  Straussf*  « 

•  Aon.  de  Chim.  January  179^,  vol.  XXV,  p,  14,  and  fol. 

t  See  alM>  Nicholson^s  Journal,  vol.  IX.  [As  the  accaunt  that  fol- 
lows in  the  text  is  the  lame  with  that  i|;iven  at  p.  50^  of  the  toI.  of  the 
Journal  quoted  by  Mr.  Guytoo-Morveaa,  it  it  omitted  beie  at  viine* 
ce^sary.    C\] 

II. 
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II.  Aaoihcr  kind  »r  plat'iDinic,  which  appears  pa rticnli^    ! 
If  tdaplcif  Id  (ttnilar  xotkt  of  poiiih<:cl  steel  nr  iron.  IB  pr^ 
vrni  ihrir  ru*tin)r.  » 'lot  wbich  roull*  froin  the  ■pplicMtico 
af  pUtma  Ia  th«ir  mrfHct'  by  tnnai  nf  eibi  r. 

It  in  vfll  kncwii,  ihat,  if  a  •nlutina  of  koU  id  Dttro- 
mumiie  and  Ij<^  covMi-d  >t:i()  sulphuric  ethrr,  bihI  the  l«a 
|i<)uiilf  abifcrn  tn^hrr.  llw  mLm  wilt  lake  the  golil  fran 
ihr  iOfI,  iinjuiic  a  j'cllnw  calnur,  and  Ikvoidb  capoblt  of 
prod'icinf  «tr'.>«  {pMiiig,  whvu  upplictl  to  the  t-orba  »r 
■DOTiicr  tueUl. 

The  cflebrat»4  Lrwia  (hiJ,  that  platina  wotdd  not  lanD 
ihii  union.  Mr,  Slodart  luiipotei-,  llhit,  if  hr  did  not  Hint 
Ihedeeompmilion  of  iRurialr  of  plutiua  bv  invnaa  arcthet, 
K  *B*  probably  bccauvr  his  plaltua  tun  im)iiir«  ;  «ud  lie  W 
published  in  TS'iohoUuo'a  Journal*  thv  proceea  thai  aoc- 
tM^rd  ID  his  haiiclB. 


Tried  ■ 


0/plathg  < 


jtini,'  tri'h  phtima. 


Prom  what  hna  been  mid  it  nppnin,   that  the  art  af  pt*>   | 
tlnVn^  19  not  more  diRienIt  than  ^Idiiii;,  nnd  that  it  wiR 


jrty    thr 


■  of   , 


frn 


those  metata  that  are  most  liahlt!  to  it.  But  a<  the  iame 
time  it  cannot  be  denied,  that  so  thin  a  covering  is  fur  from 
promising  the  saliie  durability,  as  that  wiiich  is  termed 
phiting ;  particularly  with  respect  to  vessels  and  instru- 
ments continually  exposed  la  the  action  of  lire,  or  to  being 
frequently  rubbed, 

I  do  not  kna>v,  that  plating  with  platina  hai  yet  been 
attempted  in  the  large  way  :  but  there  is  crery  uppearance 
that  it  wou!d  succeed  as  well  as  platin<;  with  gold  or  silver, 
and  by  the  same  well  known  processes.  As  a  proof  of  this 
I  have  a  small  vessel  in  the  khape  of  the  bowl  of  a  spoou, 
which  was  given  me  fifteen  years  ago  by  Professoe  Cha- 
buneau,  on  his  ret\>rn  From  Spain,  where  he  first  introdimd 
the  principles  of  modern  chemistry  in  his  lecturesf. 


•  Vol   XI,   p. £62.     [Whitfaltow.in 
teuon  K  in  (he  precetlinf;  inttancc  C] 
^  Elemenlo)  tic  Cienciu  lulurate'.  Sit 
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• 

This  vcMcl,  75  mil.  [^'961  inch.]  long,  by  5«  [2*046  in.] 
broad,  and  14  [0*551  in.]  deep,  is  made  of  copper,  pUCed 
in  the  inside  with  platioa.  The  thickness  of  its  edges  is 
078  mil.  [0-3  of  a  line]  ;  it  weighs  345*05  dec  [532*95  grs.]; 
and  its  specific  gravity  is  ]  1*44. 

As  the  metals  here  are  only  iu  juxtaposition,  which  can 
neither  increase  nor  diminish  their  density,  their  respecti^r^ 
proportions  ipay  be  determined  with  precision  from  their 
specific  gravity  ;  and  if  we  estimate  that  of  platina  at  91, 
and  that  of  copper  at  8-87i  ^^  shall  find  by  calculation,  that 
the  vessel  is  compot>ed  of 

Copper •0*766 

Platina 0.234. 

Thus  the  plating  metal  is  a  little  more  than  a  fifth,  or  in 
the  most  usual  proportion  of  silver  plating,  the  durability  of 
which  is  established  by  use;  though  the  properties  of  this 
metal  in  resisting  the  actions  of  heat  and  saline  substances 
are  very  inferior  to  those  of  platin}i. 


XI. 

Experiments  and  Ohservoiiom  on  the  different  Modes  in 
which  Death  is  produced  by  certain  vegetable  Poismsi  By 
B.  C.  BaoDiB,  Esq.  jP.  R.  S*  Communicated  by  the 
Society  for  proMting  the  Knowledge  of  Animal  Che- 
mistry.* 

L  JL  HE  following  experiments  were  instituted  with  a  view  Ofagectofdia 
to  ascertain*  in  what  manner  certain  substances  act  on  the  blowing  es- 
animal  system,  so  as  to  occasion  death,  independently  of 
mechanical  injury.  I  was  led  to  the  inquiry,  from  the  sub- 
ject of  it  appearing  to  be  of  considerable  interest  and  im- 
portance, and  from  a  hope,  that,  in  the  present  improved 
state  of  physiological  knowledge,  we  might  be  enabled  to  aiw 
rive  at  some  more  satisfactory  conclusions,  than  had  bc«o 
deduced  from  any  former  observations. 

The  substances,  which  act  as  poisons  when  applied  to  the  Coofined  to 
animal  body,    are    very  nnmerous.    In  the  experiments,  ^^^^^ 
which  I  have  hitherto  made,  1  have  employed  Yegetable  poi- 

•  Fhilos.  Tnnt.  for  1811,  p.  178. 

sons 
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mly.  Of  Ihi^  I  h»rf  (clci-tcl  surh,  tk  m*  Wry  Mffitf 
in<l  cmain  in  pradurinf*  thnr  effect*,  bellrvine  that,  <*n  ttiit 
ftc<;nnnt,  th<^eltact  tialurv  af  those  Hfet-t^  WAuIrl  T>r  tdow 
rt«ti1y  t*c«n*iDrtl.  Tfie  {jhncipftt  abirctt,  whirh  I  knM 
kept  invicir.  have  been  in  drtmnin^,  on  wtiVi-h  of  tbr  villi 
firj^ns  llw  (inifoti  employed  rxcrrito'  its  ptimary  in- 
flttpncct  and  llimti;^h  nhdt  fnediiim  Ihni  nr<pq  brromn 
nfft-rtcH.  I  Itave  a1>o  endravogrcd  Tt>  nucerlnifl  b_*  «hat 
nit^iii  tliv  r«ita1  coiiwciueiicci  of  Minie  poisonti  m^r  bt  pn^ 
k^kmI.  With  eemc  of  tbcroni'luaimis  which  I  bavc  md> 
tared  Iff  draw.  Ml  fat  tt»  I  knnnr,  we  were  not  b«raet!  h< 
IDuinlrf) ;  and  ntbriscif  them,  ihtmn^  not  entirely  oew,  bul 
not  been  ^rcviDuslj  nlntiliiihed  by  Mtisfactory  rxptf 
ritdents. 
1  I  «ba]t  nUte  firu  thohV  experimftito,  10  wiiich  potwM 
"^  were  «)»[flted  iiitcinallyi  thol  tv  tofhc  txicnu*  memlimnrt^r 
th<^  Inn^ita  tit  alitnentarr  canni,  niid  ancriraril  tbtur,  la 
wtiich  pDUuwn  were  applicil  to  KooiiJcd  suifat-ea. 

II.  Eiperimrms  witfi  Poiimn  applied  lo  Ihe  TowgwroraB' 
metilarff  Cattal. 

Experiments  itiih  Alcohol. 

When  epirits  are  tiiken  into  the  stomach,  in  a  cerlaia 
(jiuiiiity,  tliKy  produce  that  kind  ol'dtliriiiin,  which  consti- 
tutes intoxicution  :  when  tuki*!)  in  a  larger  quantity,  it  is 
well  known,  tiut  ihey  denlroy  lilc  altogether,  and  this  in  the 
cuuise  of  a  very  short  »|'t)cc  ol'  tiiue,  littoxication  is  a 
(leruLigeinent  of  the  funvtiont  of  the  mind  ;  ami,  as  thei^are 
in  some  wiiy  coimected  with  tlio=e  of  the  brain,  it  seems 
proliuble,  that  it  i))  by  acting  on  this  organ,  that  spirits, 
when  lakeu  into  the  stoinauh,  oei^Hsidii  death.  Id  order  to 
ascertain  how  far  this  conclusion  is  juat,  I  imule  tbe  follow- 
Mig  ixperitntnts*. 

•  I  ira  indtbwJ  to  Dc.E.  N.  Bjiicroft  fo;  liii  assntjn.-e  in  many  of 
i!i-rii.ntiniOTU«,  wliJch  1  im    uSou;  toileail.      Mr    '/V.  Brjnfte  Tent  ir.3 

bivli  r,r[|i*r  «Mlsled   by   Mr.  Bioiiglilmi,  Mr.  R.  Rs«lin=,  jii<!  Mr  H. 
CJicombe,  »iid  bj  several  oihei  Beniltmcn. 

Eiptrimtnt 
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Bxpmment  1.  I  poared  two  drachms  of  pro6f  spirits  ExpaitaMiit  U 
down  the  oesophagus  of  a  cat.  Iitstantly  he  stiugs^led  vio- 
lently;  then  lay  on  cnesiiJe,  perfectly  motionless  and  inseu- 
atble;  the  breathing  was  luboured  and  stertorous,  and  the 
pul&atioQS  of  the  heart  were  very  frequent.  He  continued 
in  this  state  for  8pven  or  ei^ht  niiiiutei) ;  then  began  to  recou 
rer;  the  respiriition.s  became  eauicr,  and  presently  he  stood 
up,  and  was  able  to  walk* 

Exp>  2.  I  injected  an  ounce  and  a  half  of  proof  spirits  Experiments* 
into  the  stomach  of  a  large  foll-gro«n  rabbit,  by  means  of 
an  elastic  g'.im  tube  passed  down  the  ccsophagus.  The 
same  symptoms  took  place  as  in  the  last  experiment;  but 
the  animal  did  not  begin  to  recover  from  the  state  of  insensi- 
bility, until  forty  minutes  had  elapsed  fvom  the  time  of  the  " 
injection. 

£xp,  3.  Seren  drachms  of  pro(f  s^nnts  were  injected  Cxperime&t  3« 
into  the  stomach  of  a  yonns«!r  rabbit.  Two  nMnutes  afterw 
ward,  he  evidently  was  aff-ctcd  by  the  spirits,  and  in  three 
minutes  more  he  lay  on  one  side  motiMilcss  and  iuien»ible. 
The  pupili  of  the  eyes  were  perfectly  dilated ;  there  wctc  oc- 
casional sUl^IiI  conviil<-jve  motions  of  the  rKtrcmities ;  the 
respiration  wa.4  lab<»riuui-,  it  was  gradually  performed  at 
longer  and  longer  interval-^,  and  at  the  end  of  an  hour  aud 
fifteen  minutes  had  entirely  ceafed.  Two  minutes  after  the 
auimtil  was  apparently  dead,  1  opened  into  the  thorax,  and 
found  the  heart  acting  with  moderate  force  and  frequency, 
circu!tttin<;  dark  coloured  blood.  I  introduced  a  tube  into 
the  trachea,  and  produced  artificial  respiration  by  inflating 
the  lungs,  and  found  that  by  these  lAeaus  the  action  of  the 
heart  might  be  kept  up  to  the  natural  Ataudsrd,  as  in  an 
animal  from  whom  thf^  head  is  removed. 

Exp,  4*  1  injected  into  the  stomach  of  a  rabbit  two  £xi>criniefit4. 
ounce's  of  proof  spirits.  The  injection  w^s  scarcely  com- 
pleted, when  the  animal  became  perfectly  insensible.  Pre^ 
cisely  the  same  symptoms  took  place  as  in  the  last  experi- 
ment ;  and  at  the  end  of  tvi  enty-seven  minutes,  from  the 
time  of  the  injection,  the  rabbit  was  apparently  dead  ;  but 
on  examining  the  thorax  the  heart  was  fouud  still  acting,  as 
in  the  last  experiment. 

It 


Sgg  Arnov  OF  TCarrASLX  rotaon 

TW  tmbi  MM       '^  ^**  brcB  »ho«B  bjr  Mr.  Btdul,  utd  the  <ib»crv*hmi  fa. 

'"^''^"^lieeB  fwofiriBcdhy  wme  raperimrui»,  <tkicb   I  bare  hirijr 

wMsM  tlw     h^  (h*^  hoiMiur  of  CDmrnnnialioK  ■*■  thit  learned  Snorty*. 

*""■  that  th IT  bnrin  i»  iiot  dtrnllj:  nrcwanr  to  the  aetinn   rf  tfce 

hr«rt;  snal  ihtt.  "hro  ifir  ratkcliont  liT  tliclir»Mi«n-(l(»lnT- 

I'll,  Ihe  bun  (■ofitiimti  lo  cviiimct  for  some  Itmr  aflpfvii^ 

and  thri>   craku   onlv  in  oanM<]'irn(-c  of  thr  «u«pMiiMB  OJ 

■  f»'pirMi««,  which  ts«n>lmhpiiiaiieateor(hebf*»n. 

tOc  tnin,  It  would  ■ppeur  from  the  espcrim'.-ikt*.  iilii«h  I  hm  jnt 

dct»i)c<),  tbat  (he  symptom*,  ptodurrd  by  n  hirn^  q^mliif 
of  »fiihta  takpn  inin  the  ■(oinitcfa,  ntte  potirdy  fnmiii^ 
tUTlMnw  of  ih*  fntirtioo*  of  the  Lntin.  The  earaplcteia- 
■nuibihty  t*  exlernul  impM-wiioRt,  the  diUlUion  *>f  ihe 
pupit«  of  ihe  rytt,  nnd  the  loai  of  motiont  iittltcate,  th»l  tb« 
functions  nf  this  nrgna  ire  Mitprnilnl ;  rcfpiraliun,  »hii:h  f* 
nnderiu  influence,  is  ill  perfonned,  nnd  at  lest  altogether 
eniset;  *hilc  the  licart,  to  iha  Action  ofntiicb  the  brain  b 
uol  flireclly  iieceMary,  continnes  to  cnatrad,  arcvlUiDg 
dark  coloDrcd  blond  for  nome  lime  afterward. 

Hid  (iFtt  *t  ,'•      There  i«  a  striking  annlogy  between  the  symptoma  aming 

ih(wm(<n>    fram  fpirita  taken  intcrtiatly,  and  thote  producvd  bjinjo- 

injunci.  n^5  of  tlit  bruin. 

Concussion  of  (he  brain,  which  may  be  considered  as  the 
Eliglitest  degrte  of  injury,  occauons  k  state  of  mind  reiem- 
bliiij;  intoxication  ;  mid  the  resemblance  in  sone  instances 
IS  BO  complete,  that  the  most  accurate  obserrer  caDOot  form 
a  diagnosis,  except  from  the  history  of  the  case.  Pressure 
on  the  bruin,  which  U  a  more  severe  injury  than  concusaioD, 
produces  loss  of  motion,  insensibility,  dilalabon  of  the 
pupils ;  retpiration  becomes  laboured  and  stertorooi,  i«  per- 
formed at  long  intervals,  and  at  laHt  altogether  ceasesi  aod 
the  patient  die*. 

Dniheyactbr      It  forins  an  interesting  matter  of  inquiry,  whether  apirita. 

ibsorpnnn.  or  „(,f|,  (eken  into  the  stomach,  produce  their  effects  on  the 
brain  by  bein^  nljsorbed  into  the  circulation,  or  in  conse- 
quence of  thesym|nilhy,  that  esiMs  between  these  organ!  by 
means  of  thf  nerve?.  The  following  circumstances  lead  me 
to  conclude,  tlut  tlicy  act  id  the  last  of  these  two  ways. 

•  ^'.e  Jjuini!,  vol   XXIX.  p.  3;9. 
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1.  In  experimfmU  where  animalu  bftve  been  killed  by  the  Moit  probably 
ipjection  of  spiriuinto  the  ftomach^  I  hii?e  found  thie  organ  ^'^^^* 
to  bear  the  marlu  of  great  inflaininatibn«  but  never  found 
any  preternatural  appearancea  whatever  in  the  brain.  9.  The 
effects  of  spirits  taken  into  the  stomach  in  the  last  experi* 
ment  were  so  instantaneousy  that  it  appears  inipoasible  that 
absorption  should  have  taken  place  before  they  were  pro- 
duced, 3*  A  person  who  is  tntosioatedy  frequently  becomes 
suddenly  sober  after  vomiting.  4.  In  the  expeiimentst 
which  I  have  just  related,  1  mixed  tincture  of  rhubarb  with 
the  spirits,  knowing  from  the  experiments  of  Mr.  Home  and 
Mr.  William  firande,  that  this,  when  absorbed  into  the  cir- 
culation, was  readily  separated  from  the  blood  by  the  kid- 
neys, and  that  very  small  quantities  might  be  detected  in 
the  urine  by  the  addition  of  potash ;  but,  though  I  never 
fuled  to  find  urine  in  the  bladder,  I  never  detected  rhubarb 
in  it* 

The  including  the  termination  of  the  thoracic  duct  in  a 
ligature  does  not  prevent  spirits,  when  taken  into  the  sto* 
macb,  from  producing  their  usual  effects  on  the  nervous 
system ;  but  subsequent  observations,  which  Mr.  Home  has 
already  communicated  to  this  Society*,  have  shown,  that  no 
conclusion  can  be  drawn  from  this  experiment. 

That  a  poison  paay  affect  a  distant  organ,  through  the  Ap<*'f^"**y 
medium  of  the  nerves,  without  entering  the  circulation,  is  entering  the 
proved  by  the  well-known  circumstance  of  solution  of  the  c>«"i*tion. 
extract  of  beUadonmi,  when  applied  to  the  tunica  conjunctiva 
of  the  eye,  occasioning  dilatation  of  the  piipil  of  the  same 
eye,  though  no  other  part  of  the  system  is  affected. 

It  has  been  formerly  supposed   by  Dr.  Mead  and  other  Snppoitd  cs- 
physiologists,  that  a  poison  may  produce  death  by'actingon  S^nidorth 
the  extremities  of  the  nerves  of  the  stomach  and  intestines,  this  waj. 
without  being  absorbed  into  the  circulation.   That  it  should 
by  these  means  be  capable  of  affecting  the  brain  is  not  to  be 
wondered  at,  when  we  ooDsider  the  nomtrous  and  various 
sympathies  between  this  organ  and  the  alimentary  canal, 
evidently  indepeadent  of  any  other  communication  than  the 
nerve?, 

^  See  p«l79,  of  our  pre»ent  voT. 

Experimemii 


All  or  rcnriBLK  puhox^^^^^^^H 

L»pftmnt$  Kiii  tiff  Euemtigl  (M  ufBiller  Almimit: 

E»<»<f<.il        F.ipfrhtei't  S.    One  drop  of  tl.r  ***Miti«l  oil  of  tuitw- 

■"Jj^  **■      rimunfl*  WB*  ■pplrisl  to  th*  ron^ur  of  a  yonnt*  f*t.     She  •■* 

IHmiiwwiii  1  nxluiilly  •tiei^  xiih  tmIoiL  ronTiil^m;  iFirn  Ut  en  mw 

ai<Lr  mntionlnH,  inii-iiubl'.  bre«lhing  In  ■  hMrriw)  nftnmr; 

llw  migration*  (H-tvmf  bUiutn!,  tank  pltcR  at  Iong«r  afi4 

Wkm  bUnrnU,  nfid  at  ihe  nd  (tf  fi*«  idnutes.  fran  l&e 

tpplinrtiMi  df  ill*  p*i«(m,  hoJ  entirely  cpa«cd,  «od  thcnu- 

ml  nat  m\t\}urt^niij  AeaA  ;  but,  nn  opruing  thr  thorax,  du 

kmrt  WM  iFoutiil  "ctictg  tifjiularly  tigtity  timnt  fn  a  in!fl<il(. 

rirenlatiuK  diirl:  p«toiir«^  Mood,  iinJ  it  continued  to  act  ftr 

iHt  or  •er«i  mioote*  aflpririinl. 

Eif«>:jiH9i  C.      Erp,^.     i  injettrd   into  the  rertnoi  nf  a  cat  kiif  an 

oxmn  of  water,  «Hli  t"o  drop*  of  lh.f  NU-niul  oiL     In  (*• 

minitt»aflerwiiTd,  h«  wan  affrcteri  with  ^yln|ltoltUlhBil•r 

lo  llunv,  trliicli  occiirr*^  in  tlie  Invt  experiment ;  uud  at  the 

•11(1  of  five  minuteB.  froinlheinjeetiouof  the  poitan.  bewaa 

appureuily  di-ad.    Two  cninuleit  aSittr  apparent  death.  Ihe 

keart  wa*  fouad  acting  eig))ty  tinitn  in  «  niintite.     Oa  dW 

•MtMK),  no  pretematur»l  apjtearancn  «ere  fauud  c^thar  ^ 

llR'iiiTt:rrial  inpinbruine  f.f  lli*  rveliim,  or  lli^  l>n.;«. 

Ap|je>n  It)  let      Tile  symploiDs  produced  by  this  pcijoii,  and  ihe  circnm- 

aaihchtdio.     gij^ce  of  the  lieart  contiimiii;;  to  contract  after  apparent 

deuth,  lead  to  t)ie  conclusion,  that  it  occasiooi  4e>Ah  by 

disturbing  the  functions  of  the  brain. 

tSi^i,  of»  Willie  engaged  in  these  last  experimentt,  1  dipped  the 

v?ilic  a«ilii.i"3  '*'''"^  ""^  **'  *  pfobe  into  the  essentiul  oil,  and  applied  it  to 

iscjue.  niy  tongue,  meaning  to  tasleit;  and  liaving  na  suspicios, 

that  fto  small  a  quantity  could   produce  any  of  its  specific 

effects  on  the  nervous  system  ;   bnt  scarcely  bad  I  applied  it, 

when  1  experienced  a  Tery  remarkable  and  uDpleaeaitt  un- 

antioii,  which  1  referred  chiefly  to  the  epigastric  region,  hot 

the  exact  nature  of  which    1    cannot  describe,  because  I 

itnow  nothing  precisely  simitar  to  it.     At  the  same  time 

jihert  was  a  sense  n(  weukness  in  my  limba,  as  if  1  had  not 

»  TheeMcnlial  nil  uf  biner  ilmonds  dopi  nolappoit  lodillerfroHi  Iho 
«SPiitialoil  of  L»r,l.  I  mu  furnished  wLih  a  qiianiiTr  of  it,  firit  bf  t^r 
I'fii'iiil  Mi.  Willbiii  UrJr.t!'.-,  and  ariFrw:itd  b}  Mr.  Cwke  of  Soaibiat|>- 
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■ 

the  command  of  my  raubclc^,  and  I  thought  that  I  wag 
about  to  fall.  However,  these  seus^ctioos  were  momentary* 
and  1  experienced  no  inconvenience  whatever  afterward.. 

1  afterward  applied  a  more  minute  quantity  of  the  essen- 
tial oil  to  my  tongue  several  times  withovt  experiencing 
from  it  any  disar^reeablb  effects ;  but  on  applying  a  larger 
quantity,  I  was  affected  with  the  «ame  momentary  sensations 
as  in  the  former  instance,  and  there  was  a  recurrence  of 
them  in  three  or  four  seconds  after  the  first  attack  liad  sub- 
sided. 

From  the  instantaneousness,  with  which  the  effects  are  ^ct«  ihroHgh 
produced  ;  and  from  its  acting  more  speedily  when  applied  theaervei. 
to  the  tongue,  than  when  injected  into  the  intestine,  though 
the  latter  presents  a  better  absorbing  surface ;  we  may  con* 
elude,  that  this  poison  acts  on  the  brain  through  the  medium 
of  the  nerves,  without  being  absorbed  into  the  circulation. 

Experiment  with  the  Juice  of  the  Leaves  of  Aconite, 

Exp,  7*     An  ounce  of  this  juice  was  injected  into  the  rec-  £f;^.(!isof  tibt 
turn  of  a  cat.     Three  minutes  afterward  he  voided  what  ap-  juice  of 
peared  to  be  nearly  the  whole  of  the  injection;  he  ^l**^"  tX^JJJ^* r. 
stood  for  some  minutes  perfectly  motionless,  with  his  legs 
drawn  together ;  at  the  end  of  nine  minutes,  from  the  time 
of  the  injection,  he  retched  and  vomited  ;  then  attempted 
to  walk,  but  falteretl  and  fell  at  every  step,  as  if  from  gid- 
diness.    At  the  end  of  thirteen  minutes,  he  lay  on  one  side 
insensible,  motionless,  except  some  slight  convulsive  mo- 
tions of  the  limbs.    The  respiration  became  blow  and  la- 
boured ;  and  at  forty-seven  minutes  from  the  time  of  the 
injection,  he  was  apparently  dead.     One  minute  and  a  half 
afterward,  the  heart  was  found  contracting  regularly  one 
hundred  times  in  a  minute. 

It  appears  from  this  experiment,  that  the  juice  of  &co-|^,,^-„^ 
nite,  when  injected  into  the  intestine,  occasions  death  by  Mmilar  mi^y^ 
destroying  the  functions  of  the  brain.     From  the  analogy 
of  other  poisons,  it  is  rendered  probable,  that  it  acts  on  the 
brain  through  the  medium  of  the  nerves,  without  being  ab- 
sorbed into  the  circulation.     Tliis  opinion  is  confirmed  by 
the  following  circumstance;  if  a  small  quantity  of  the  leaf  Kfferti  of 
of  aconite  is  chewed,  it  occai^ious  a  remarkable  sense  of^*"'^*^-* 

numbness 


E9gctt«(lo< 
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nnnbrim  of  the  lip*  anil  guras,  which  does  not  Bul>>i<Itf  fof 
too  or  three  hour^. 

Erptrimentt  toitA  fAf  Infusion  ofTobaeiv. 
Erp.  8,  Fftar  ounce*  ofinruMmi  of  tobacco  wert  injecttS 
lata  tliP  Mi.-lurii  of  a  An^.  Fuur  minutes  aflcnvkrj  h» 
rtrttheJ,  but  dtd  not  vomit ;  he  then  became  faiat,  and  Uy 
tnutiooleM  »ii  one  side  ;  at  the  eud  of  nine  minntf*  froiu  the 
time  of  the  injection,  the  heart  could  uol  be  felt ;  he  ^'uped 
fui  brvath  ut  long  iutertulH:  and  in  another  minute  there 
waa  no  appeantnce  tthatevcr  of  lir«,  I  iai  mediately  laid 
c[icn  the  cuTities  of  the  thorax  and  abdomt-n.  I^e  heart 
wa«  much  ditlended,  and  had  entirely  ceased  to  contrut : 
there  wait  no  peristaltic  luolion  of  the  iutcMinc*. 

Etp.  f».  An  uunce  of  very  ktrong  infurion  of  tobacco  »«■ 
injreted  into  llie  rectum  of  a  cat.  Sj'inptomt  w-vre  pto- 
dnccd  similar  to  tbo*e,  wtiiih  occurred  in  the  Ust  eiprr!- 
meni,  and  (he  aoiiBnl  died  ut  the  end  i^f  jci-cn  minutnfroiD 
ihe  time  of  the  injection.  On  opening  the  tltorax  icnuirdi- 
attly  after  deoth,  the  heart  was  faund  extremely  distended, 
and  to  have  eotirely  ceased  acting,  »'iih  the  esceptton  ot  a 
slight  tremulous  motion  <>f  ihrnuriclta. 

Exp.M}.  Three  onncei  of  iiirutinn  of  tobacco  were  in- 
jected into  the  rectum  of  a  dog.  He  was  affected  nith 
•ympioms  similar  to  ihoiie  in  the  former  experiments,  and 
died  at  the  end  of  ten  minutes.  On  opening  the  thorax  im- 
mediately after  death,  1  found  the  heart  much  distended, 
and  to  have  entirely  ceased  contract iiig. 

Exp.  II.  Three  ounces  of  infusion  of  tobacco  were  in- 
jected into  the  rectum  of  a  dog.  Immcdiatfly  there  took 
place  tremulous  contractions  of  the  voluntary-  musclet. 
Five  minutes  aftervinrd  the  injtction  was  repeated  in  the 
same  quantity.  The  dog  then  was  sick,  and  threw  up 
of  the  infusion,  with  other  matter, 
became  faint,  and  died  ten  minute 
tion-  Immediately  after  respiratio 
the  thorax,  and  found  the  liearr  c 
without  any  evident  contraction,  ex 
ght  auricle,  which  every 


the  stomach ;  he 
ifter  the  second  injec- 
had  ceasi'd,  I  opeued 
:remi!ly  dibtended,  and 
fptof  the  appendix  of 
(t  then  contracted  in  a 


ih^hl  dcjfree.     1  divided  the  pcricardm 


'.he  right  side. 
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In  consequence  of  the  extreme  distension  of  the  heart,  this 
could  not  be  done  without  irritating  the  Bbres  with  the 
point  of  the  scalpel.  Immediately  both  auricles  and  ven- 
tricles began  to  contract  with  considerable  force,  so  as  to  re- 
store the  circulation.  Artificial  respiration  was  produced, 
and  the  circulation  was  kept  op  for  more  than  half  an  hoor, 
beyond  which  time  the  experiment  was  not  cootinued. 

We  may  conclude  from  these  experiments,  that  the  effect  It  deftrop  the 
of  the  infusion  of  tobacco,  when  injected  into  the  intestine  of  U|^^^  ^ 
a  living  animal,  is  to  destroy  the  action  of  the  heart,  stop- 
ping the  circulation  and  producing  syncope.  It  appeared  to 
ne,  that  the  action  of  the  heart  ceased,  even  before  the  ani- 
mal had  ceased  to  respire ;  and  this  was  confirmed  by  ano- 
ther experiment,  in  which,  in  a  dog  killed  by  the  infusion 
of  tobacco,  I  found  the  cavities  of  the  led  side  of  the  heart 
to  contain  scarlet  blood,  while  in  those  of  the  right  side  the 
blood  was  dark  coloured.  This  poison  therefore  differs  ma- 
terially from  alcohol,  the  essential  oil  of  almonds,  and  the 
juice  of  aconite,  which  have  no  direct  influence  on  the  action 
of  the  heart.  The  infusion  of  tobacco  renders  the  heart  in- 
sensible to  the  stimulus  of  the  blood,  but  it  does  not  altoge- 
ther destroy  the  power  of  muscular  contraction,  since  the 
heart  resumed  its  action  in  one  instance  on  the  division  of 
the  pericardium  ;  and  I  have  found,  that  the  voluntary  mus- 
cles of  an  animal  killed  by  this  poison  are  as  readily  bttmu. 
lated  to  contract  by  the  influence  of  the  Voltaic  battery,  as 
if  it  had  been  killed  in  any  other  manner.  At  the  same  aad  al«u  of  the 
time,  however,  that  the  infusion  of  tobacco  destroys  the  ac- 
tion of  the  heart,  it  appears  to  destroy  also  the  functioti»  of 
the  brain,  since  these  did  not  return  in  the  last  experiment; 
although  the  circulation  was  restored,  and  kept  op  by  artifi- 
cial  respiration. 

Since  there  is  no  direct  communication  between  the  intes-  Its  «kiorpticw 
tinal  canal  and  the  h^art,  I  was  at  first  induced  to  suppose,  ^  ^^f  **|^ 
that  the  latter  becomes  affected  in  consequence  of  the  infu- 
sion being  conveyed  into  the  blood  by  absorption.    Some 
circumstances  in  the  following  experiment  have  since  led 
n(ie  to  doubt,  whether  this  is  the  case. 

Evp.  12.     In  a  dog,  whose  head  was  removed,  I  kept  up  Esp.  12. 
the  circulation  by  means  of  artificial  respiration,  in  the  man- 
ner 
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oer  nlnadj  drtcnlml  in  thr  atj-taal  of  iwnc  dpwimntih 
mhli'b  1  l»Ulf  ciHtiinuiucBiHJ  t«  ibis  Suoety.  1  tbcii  iv 
jiseUul  into  tbc  uanucli  ami  inltttises  sine  enincn  nT  itib' 
■wa  bF  l»h«cre.  Al  tbr  tioui  of  ihc  lajoctiMi,  thr  budj  o( 
^  Biunal  Uv  psrfccilj  <)«ici  and  aiiition !«.■«*  on  ilic  ublt; 
ibe  hcwt  acted  trgvlMlf  one  htuul'til  lines  in  a  tninitte. 
Tti  mi nnU«  •Clem aril  the  pulM:  mt  to  one  liaadml  nl 
fart;  in  « lainutt ;  the  pFnilmlttc  nwitoa  of  th«  tntcMiM) 
«M  nurb  incmtM4>  bmI  th*  ooluntwjr  miiiiclm  in  rnrry 
p*rt  of  tiu  b^djr  •■n't  tfarona  Into  reptatMl  and  vtotfWtpu- 
yi«dic  action.  I'be  jotoU  ar  tli«  estmui)l<!*  <■«»  idU(< 
Wttel)  f>eti'  ttiMl  cKUfidiid  )  t|iv  niwlcs  of  iKi  •piue,  alida- 
mil  wml  l*(l  aliemiutir  triaxei  and  eanlni<:ted,  »  m  lo 
tur'i  the  wbule  Miimtl  fnmi  Pue  tiiic  to  the  uiturr.  I  iivt 
iib»r;>''i,ia  ntliec  imUnco,  tftuntmlic  Bctioas  of  lh«  laa^ 
viis,  wiicn  lh«  rircuUlian  *»*  kept  up  by  artilicitl  mptn' 
tiuci,  ufter  lh«  reworal  of  Uk  head ;  t>ut  dui  nt  nII  Ib  be 
co«apar«l(  mUkc  ia  kli(^f[ih  or  rrrqtMory.  vitb  tfao^ 
■bidi  took  (ilacr  on  ihis' occauon.  1  mkilc  prtskureon  tb* 
abdomisKl uorla  Tor  roore  than  a  oiiiiiite,  eo  »  la  obstnct 
tlw>  tirculation  of  the  blood  in  t'lii;  lover  exuemttws:  bvt 

Half  an  hour  aH^r  tlie  injection  oi  the  infusion,  ttie  artj&dil 
respiration  was  diticontinned.  The  heart  ca«tinu>»l  to  «ct, 
circuliitiiig  darkcoloun;d  blood;  the  muscular  contracUoiu 
contiuui^di  but  grjituitlly  diininished  in  Etrenglh  and  Ire- 
quency.  I  tied  a  ligature  rnuad  the  vessels  at  the  b4s«  of 
the  heait,  bo  as  to  stop  the  circulatWitti  nevertheleu  the 
niutcular  contrtictions  still  continueii,  though  lesc  frequent 
and  forcible  than  ht^fore,  and  some  minuteii  elapsed  before 
they  entirely  ceased. 

In  this  experiment,  the  disposition  to  cootraction  ta  tlv 
nn^cles  was  very  much  increased,  inttead  of  being  Jimi- 
niahed,  at  in  those  jnst  retaied.  If  the  mlustoa  of  tobacco 
inf!tiencc9  the  heart  from  bein^  absorbed  into  the  blaod, 
and  thus  coming  into  actud'.  contact  with  its  fibre*,  there  i* 
no  evident  reason,  why  the  remi>vn1  of  the  brain,  and  tike  em- 
ployment of  artihciiil  resjiiratio:^.  should  occasion  so  malc- 
fia]  a  diflercnce  in  its  elfects.  1(  t-he  contractions  of  ih^  to- 
Itfdtary  ui4islUs  had  depended  on  the  iiifu:loQ  circoluting 

with 
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with  the  blood,  it  it  rettonable  to  sappote,  that  the  pres* 
■are  on  the  aorta  would  have  occasioned  some  diminution  of 
them,  and  that  the  complete  ohstractioa  of  the  circulation 
would  huve  caused  them  tocvase  altogether. 

From  thet>e  considerationaf  1  am  induced,  on  the  whole.  Appears  to  act 
to  believe,  that  the  infuuon  of  tobacco,  when  iujected  >**^^oJ!j*s."t"i 
the  iuteitines,  iuflueuces  the  heart  through  the  medium  of 
the  nervous  system  ;  but  i  have  not  been  able  to  devise  any 
experiment,  by  which  the  truth  or  fallacy  of  this  opinion 
might  be  put  beyond  the  reach  of  doubt. 

It  appears  remarkable,  that  the  brain  and  nervous  system,  s&cting  ie 
although  not  necessary  to  the  action  of  the  heart,  should,  T^  power. 
while  nnder  the  influence  of  the  infbsion  of  tobacco,  be  ca^ 
pable  of  influencing  this  organ  so  as  to  stop  its  action ;  but 
this  isaualogons  to  what  we  see  occur  in  consequence  of  vio* 
lent  emotions  of  the  mind.  Tliose  states  of  the  nervous 
system,  which  accompany  the  passions  of  joy,  fear,  or  anger, 
when  existing  in  a  moderate  degree,  render  the  bettrt  more 
sensible  to  the  stimulus  of  the  blood,  and  increase  the  fre* 
quencyof  its  contractions;  while,  when  the  same  pauiona 
exist  in  a  greater  degree,  tlie  heart  is  rendered  altogether  in* 
sensible  to  the  stimulus  of  the  blood,  and  syncope  ensues. 

ExperimenUt  with  the  Empyremmmiic  Oti  of  TobaecoK 

Exp,  13*    Less  than  a  drop  of  this  oil  was  applied  to  the  Effectsofemo 
tongue  of  a  young  cut.     Instantly  violent  convulsions  took  prreumatlc  oil 
place  in  all  the  muscles,  and  the  respirations  became  very  £xp.  13.  ' 
frequent.     In  five  minutes  after  the  application,  she  lay  on 
one  side  insensible,  with  slight  spasmodic  actions  of  the 
muscles.    At  the  end  of  eleven  minutes,  she  retched,  bat 
did  not  vomit.     In  a  quarter  of  an  hour,  tfhe  appeared  to  be. 
recovering.    I  repeated  the  application  of  the  poiaon,  and 
she  waa  again  seixed  with  violent  convulsions,  and  beoime 
insensible,  breathing  at  long  intervals,  and  in  two  minutet 
from  the  second  application  respiration  had  entirely  cMscd, 
and  she  was  apparently  deiid.    On  opening  the  thorax,  I 

*  I  wu  fiimifhed  with  the  empyreumatic  oil  of  tobacco  by  Mr.  W. 
Brando.  It  may  be  procured  bj  «ubjecting  the  leaves  of  tobacco  to  di0 
tUlatloa  in  a  best  above  that  of  boiKDg  water:  a  qiumtltj  of  watery  fluid 
comet  over,  on  ilie  ravlaee  of  wbiCh  h  a  thbi  fiUa  of  aifctuaut  tabftance. 

Vol.  XXX,— Db€.  ISl  l.  X  found 


JOtt  Acnos  «r  TsacTULK  ponos*. 

funnd  the  lirart  «ctin);  with  rrt^ularitf  ind  streogtk,  circa* 
la^D^ . darlccoloureil  blood.  I  introdncccl  >  tube  iata  Um 
intchrs,  anil  produirvd  8iti(icial  mpiralion;  the  rotitrt^- 
tiont  of  the  heart  Ix-rMnc  s  117111  cii  ted  in  fern  and  fiv<ivn>cy, 
•uid  liicre  wai  no  evident  dimiuution  in  >isor  •rveii  niiaatb, 
rftina|[  wltidi  the  arlittciul  rMpirnlron  tnts  continued. 

On  diMPClian,  (iothii];{  remarkatile  wai  foutid   in  tlM>}>- 
pearnncc  of  the  toiign«  or  timin. 
Aeird  r<ka ')>■      '^"^  aymptoma  and  modr  of  d.-tilh,  in  this  cxpenmoA, 
«Kcuii*l  till  lit  (lid  not  ruc-iilially  differ  from  ikote  prodnced  by  tbc  cattn- 
almoi.il>.  i;,)  py  of  uluoudt},     1  w«»  huf|>riHd  to  find   the   f  Sixti  of 

■  far  cm  pareunia  tic  oit  mi  entiirly  difii^rmt  rrom  ihoH  of  the 
iDfuiioa  of  tobacco.     SuptxHiug  tliut  ibi)  diflVtcncc  inigbt 
ante  fmm  the  poiton  being   Diorc  ronrmtmtfd   id   At  oil 
than  i»  the  iiifiinon,  J  mudi^  the  fnllnwing  CKiwrimcut*. 
f       „  £^.14.     Adropofthcrtil  of  iol«.;co  wna  NUipuidrd  la 

an  ouncwiiiKl  a  hulfof  iirul(*T  by  uieiuii  uf  tnucitajje  of  gum 
arubtc,  ond  tlie  w lioli.'  was  i(i|ft-iF'tt  into  ilie  rcctun  of  adaf[^ 
Id  two  tnitium  uft«r'w<ird  he  beumc  faint,  rctcbed,  but  dtd 
not  vomit.  He  appeared  to  be  recoreiing-  from  thia  (>t*tr» 
and  ititwLTil} -live  minules  ofH--|-  the  first  irjLCt'^i'.  it  "as  re- 
peated ill  tlie  saxru:  quaiitilv.  He  was  then  seized  with 
syuptoros  aimitar  to  those  in  tlie  lust  experiment,  aiid  in 
tiro  niinule*  and  u  halt  he  nrus  apparently  dead. 

Tno  minutes  after  apjiarenl  dra:li,  on  the  tliorax  bein^ 
opened  into,  the  heart  Hua  found  acting  regularij'  one  hun- 
dred times  ill  a  minute,  and  it  continued  acting  for  several 
minutes. 

Eip-  15.  A  drop  of  the  empyreuiiiatic  oil  of  tobacco  Ri'ib 
an  ounce  of  n'uter  wus  injected  into  tJie  rectum  of  a  cat. 
The  symptoms  produced  ivi-ra  in  (sseiitial  circumstances  si- 
milar to  those,  which  occurred  in  thv  taal  esperimenl.  The 
animal  was  apparently  dead  in  five  minutes  after  the  injt-c- 
tion,  and  the  heart  continued  to  contract  for  several  minutes 
iiflcrward. 

We  mny  conclude  from  these  experiments,  that  the  em- 
pyreumatii;  oil  of  tobacco,  whether  applied  to  the  tongue,  or 
injected  into  the  intestine,  docs  not  stop  the  action  of  the 
heart  and  induce  syncope,  like  the  infusion  of  tobacco;  but 
that  it  occa'ioo.t  death  by  destroying  the  functions  of  the 
breia 
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brain,  without  directly  acting  on  the  circulation*  In  other 
words,  its  effects  are  similar  to  those  of  alcohol^  the  juice  of 
aconite,  and  the  essential  oil  of  almonds. 

(To  be  concluded  in  omr  next^J 

XIL 

Analysis  of  a  Chinese  Gong'gong :  by  Mr.  K  l  aproth** 

jcSLMONG  sonorous  instruments  the  composition  of  cop-  SonorousntM 
per  with  tia  gives  the  loudest  sound.     Bells,  we  know,  are  ^  ^^U  a«iaL 
composed  of  this  alloy.    The  celebrated  bell  of  Pekin,  the 
largest  in  the  World,  which  is  twenty  feet  in  diameter,  and 
sixteen  inches  thick,  is  no  doubt  cast  of  it. 

The  Chinese  frequently  use  another  kind  of  bells  toOf  The  Chiaass 
which  are  not  cast,  but  hammered  out.  These  instruments,  C^K* 
called  g(Mgs\^  are  not  shaped  like  a  common  bell,  but  like  a 
shield  with  the  edge  turned  up:  and  give  an  astonishing 
sound  when  struck.  Barrow,  in  his  voyage  to  China*  says 
of  these  instruments ;  that  they  are  like  fiat  pots,  or  rather 
potKds;  that  they  are  struck  with  a  stick  wrapped  round 
with  leather ;  and  that  they  are  supposed  to  be  formed  of 
copper,  tin,  and  bismuth. 

The  thickness  of  this  alloy  is  about  that  of  the  back  of  a  AnaljtU  of  it. 
knife ;  its  colour  is  a  bronze  yellow ;  and  its  spec,  grav,  8*8 15. 

A  hundred  and  fifty  grains  were  heated  with  nitric  acid  ; 
and  42  grs  of  oxide  of  tin  separated ;  answering  to«33  grs  of 
metallic  tin. 

Into  the  filtered  liquor  sulphuric  acid  was  poured,  and 
the  mixture  was  evaporated  to  dryness.  The  residuum  being 
dissolved  in  water,  iron  precipitated  from  it  1  IT  grs  of  copper. 

The  gong  therefore  is  composed  of  Copper 78     Jti  compo^ 

Tin 22     *^- 

-  — « 

100. 
The  property  of  emitting  a'  sound  that  can  be  beiird  to  far  Cium  of  its 
depends  on  the  mutual  penetration  of  the  metals,  and  the  l^^  ssaB4r 
greater  density  of  the  alloy,  which  is  farther  increased  by 
hammering.     Perhaps  too  the  form  of  the  instrument  con* 
tributes  to  this. 

t  Ann  d«  Chim.  vol  LXXV,  p.  392. 
t  TMovf^i  in  tbt  Chinese  lingiia|ey  si(iiii«aMi. 
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30 

Var. 

99-55 

29-00 

29'275 

58 

4;j 

■14 

31 

^V 

■2977 

29-(i8 

29725 

59 

4S 

5  J -5 

■15 

■14 

0 

llihMo. 

Nov.  1 

s  w 

,29-6« 

29-62 

-29-650 

0\' 

57 

59-5 

—     -11 

S 

s  « 

29'5S 

i.'9-50 

29-540 

62 

53 

57-5 

-31     -14 

3 

S  V, 

29-70 

29-00 

29-650 

58 

iS 

53-0 

—     -US 

4 

w 

29-!'S 

CySO 

29-8.00 

60 

V2 

51-0 

-17      — 

5 

s  w 

29*89 

Sy83 

29-St)0 

56 

43 

49-5 

—     -25 

I) 

s  w 

'jg-sa 

29-J2;29-C75 

53 

45 

490 

■13     -50 

... 

:30-2i 

■  2S-6J 

■:,j-su 

73 

38 

54-86 

■:'44 

3-05 

K.B.     Theobsfnatin 

0  In  Mifl.  line  of  tht  TaMc  npply  to  a  pnrl.Hl  of  tw«(T- 

urlioiiT>,  besiuaineat 

1  A   M.  uii   iLp  Jay  iiidiculrd  ju  llii.'  Gr~t  cojumo.     A  daah 

NOiES 

^ 
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NOTES. 

Tenth  Month,  13.  IViiidy:  iret  rvening^.  l.i.  Much  wind.  14.  A  shower  bef(»re 
nine  a.  m.  at  which  tirncoccurrtrd  the  mux.  of  temp.  15  Much  di>w  on  the  grass : 
serene  day:  twili|fht  milky,  with  conrerf lug  streakN  of  i-ed.  iG.  a  m.  Much  dew:  a 
mist  on  the  rirer :  the  smoke  of  the  city  remarkably  deprcsied,  aud  sounds  uimsnally 
strong  from  thence:  s(»me  thunderclouds  appeared  and  passed  to  E.  17.  Cumulus 
cloud:!  surmounted  with  cirrostratus^  aud  cirri  above.  18.  A  very  wet  mist  a.  m. 
wind  N.W. :  at  two  p.  m.  cloudy;  viry  moist  air,  the  dirw  point  (or  temperature  at 
which  a  body  colder  than  the  air  coudensts  water  from  it;  being  6'J^ :  about  snnsH, 
at  temp.  63*,  I  found  dew  jutit  b;*ginning  to  he  deposited  on  the  grass :  it  mined  b:ird 
about  fire  next  moniiug.  19.  a.  m.  Misty,  Am:ill  ram :  p.  m  ciear,:  evening,  cirri  very 
eterated, and  Ions  coloured  red ;  ik  stratus  forming.  90.  Misty -.'then  overcast:  the 
wind,  which  hu  been  E.,  veering  by  S. :  abundance  of  gossamer.  A  c|uickeii-treo 
(sorbus  aucuparia)  exhibits  a  new  si  t  of  leaves  and  blossoms  along  with  the  ripe  brrries: 
21.  Gray  morning,  with  little  uew  and  a  strong  breeze.  3d.  a.  m.  Dew  bcarcc  percep. 
tible:  wind  veers  to  S.,  a  brcese:  p.  m.  very  clouily,  with  showers:  ranch  wind  at 
night.  94.  At  mid  day  a  drizzling  rain,  dvring  which  the  Y<tnetur:iv.l  to  I*^.  S5. 
Clear,  fine  day:  wind  veered  to  S. :  at  sunset  nim6<  and  cirrostrati  in  S.  W. :  heavy 
•bower  byHevea  p.  n».  26.  Showery:  a  ttne  rainbow  at  teu  a.m.  ^7.  a.m.  Nimbi 
in  different  quarters,  mixed  with  cumulus  and  cirrostratus^  beneath  large  plumose  cirrus 
cloudfk  88*  a-  m.  Clear,  much  dew,  nimbi  forming  amidst  various  clouds  :  vane  nt 
N.  E. :  p.  m.  a  shower  in  the  S.,  during  which  ap^ared,  for  a  short  time,  a  numerous 
flight  of  swallows :  they  had  been  last  observed  on  the  isth  :  the  wind  rtrturned  by 
>».  to  N.  W.  with  much  cloud  and  rain.  JO.  At  nine  a.  ro.  the  rain  intenuittinf^, 
the  highest  aud  most  considerable  mass  of  clonds  was  moving  from  W.  an  intennedi- 
ate  portion  from  S.,  and  the  wind  below  fresh  at  £. :  in  this  state  of  things  sounds 
came  very  fieely  from  the  westward,  and  by  eleven  the  wind  was  S.  W. ;  at  three 
p.  m.  distinct  nimbi  and  a  bright  bow :  showery  at  night,  with  a  lunar  halo.  3I.  a.  m. 
Clear:  the  sun  and  moon  appeared  red  on  the  horizou :  at  night,  the  wind  being  S. 
sounds  came  load  from  the  W. 

Eleventh  Month,  1.  a.  m.  Much  cloud:  wind  fresh  at  S.  W.  3.  As  yesterday  : 
stormy  at  night  3.  Aminbow  at  eight  a.  m.  4.  a.m.  jVim&i  to  windward :  at  sun- 
set, the  dense  clouib  in  the  £.  finely  coloured  :  rainbow :  wind  W.  5.  a.  m., Stormy : 
p.  m.  wet.    t>.  Cloudy,  showery :  evening,  abundance  of  cirrostratus :  a  wet  night* 


RESULTS. 

Bai-ometer:  highest  observation  30'«l  Inrhes;  lowest  98 -a.'*  inches)  range  1-56  inches. 
'  Mean  of  the  period  39*614  inches. 

ThermonMter :.  highest  observation  73^ ;  lowest  38";  miigit  35^. 

Mean  of  the  period  54*86^. 

Evaporation  3*44  inches.    Rain  3*05  inches. 

IVind  with  little  exception  S.  W.  and  S.    The  fore  part  of  the  period  changeable  \  the 
latter  wet,  without  the  usual  intdTcniog  iirosty  nights. 

L.  HOWARD. 

ri.4iiT0W,  £U>imtkM».W,Mn. 


B.r. 


,9tO  AMlLnit  or  TUB  TCtLOW   QVU, 

XIV. 

CStmimt  Eraminatitni  of  iht  yfiltm  /fftm  of  thf  Xm- 
thorrkaa  hatlUii.  and  "/  tUe  reuuout  Cemfnl  tmploytiby 
thf  Sm<i!:ri  of  New  nnlland  lo  Jit  the  Slwt  <^  fUrir 
HaleAtH.  fiyJWr.  A.  LiuoiEK.* 

Yc^lovfion  il  HEroIlftwine  remtrk)  on  th'  renfl  of  the  x»nltiorH>»ii 
r  ^"""^  "3  the  tr«  X\M  prodaam  it.  -h.ch  Mr.  P«»n  liat  Iwn  so 
obligiug  HI  to  romuiunicati'  l<y  me,  will  Trirn)  ■  vrry  .tiuubU 
introduction  to  the  cxpi-ritnonU  I  ^liall  n-liilr,  and  cnhuee 
theit  valuF. 

Th»  m*.  "The  rerinin  fjoration,"  «)•  Mr.  Pcfoo,  "fxndcsittln* 

rtlly  from  thi-  b»rV  of  «  trte  peculiar  to  New  IlnllBnd,  lud 
of  which  Ur.  Smith  has  made  a  new  genas  undrr  tht  euae 
of  rimlhorrhtra  hastiHt;  thus  iotenditig  to  eiipreu  in  otM 
lenn  the  rolout  <ff  the  reirin  nf  tUis  strange  tnr,  uitil  in  the 
othw  the  unt,  which  the  iiotiven  make  of  ita  vhooi*  for  their 

Hi  nftma  "  It  must  be  otnerved  bowevert  that  Dr.  Smith'*  gepcriA 

ti^ble"*''    """^  **  ""*  rtrictly  accumte  ;  as  the  resin  ta  vcfj  frcqaeRUf 

br<».n.    te.l    l.ke    t]rai.oi,'s  Mn„J,   i,-"'---i.    &<■.        He.av    tlit: 

different  uames  ol'  jellow,   rcl,  gri-eii,   iic  ,  g«in  pUnt,  oi 

gum  tree,  given  ulniost  indiscriniinutelv  to  the  xaDthDrrbaa 

by  the  English  at  Port  Jackson.     Whether  thtse  rari^iet 

of  colour  iiidieuty  so  many  species,  or  varieties,  of  the  tree 

that  produces  them  ;  or  depend  merely  on  the  Hge  or  othi^ 

circumstances  of  the  individual   tree;    has  not  yet  been 

ascerlaincd. 

frobihly  WTe-      "   Hitherto  botanists   have  ftdrailted  only  oue  tprcies  of 

r-l  species.        janthorrhtEB,  the   haetibs,  just  mcutioned  :  but  as  trees  of 

thifckiud  are  found  throughout  the  vnrious  parts  of  Net* 

Holland,  an  exirnt  of  country   eqtial    to  all  Europe,  it   \i 

very  probable,  tbiit  several  Sjitcies  exist. 

PhilUp'idf^  *'  Ciovernor    I'liillip,     in    his    voynge     to    Botany    Bit, 

fieii'^""  ""**    p.  M.  and  plate  to  p.  119,  has  ;;iven  an  incomplete  deseiip- 

ioduTcrrat.        tion   i.f  the  xanthorrhaa  ;  and  a  fii,'ure,  which,   though  not 

vprj-  carefully  executed,  h  sufficient  to  afford  an  idea  of  ibis 

extraordinary  tree. 

•  A.m.dcCliim,  Tcl.LXXVl,  p  QCi'). 

"  It 
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**  It  19  particularly  abundant  at  Geographer's  bay.  Leu-  its  soil^ 
win's  Land,  and  in  the  environs  of  Botany  Bay  ;  and  ap- 
pears to  prefer  a  sandy  and  barren  soiL  The  shoots,  which  ^^  frowtb. 
the  savages  use  for  their  spears,  extend  to  the  length  of  three» 
four,  or  even  6ve  yards;  and  are  nearly  of  the  same  size^ 
which  is  scarcely  equal  to  t\^tkt  of  the  thumb,  throughout 
their  whole  length* 

**  Each  of  these  shoots  terminate^  in  a  kind  of  spike,  or  Produces 
ear,  of  a  larger  size,  and  from  fifteen  to  twenty  four  inches  **^«"J"»*^''- 
long  ;  from  the  surface  of  which  exudes  a  kind  of  viscous 
liquid,  of  a  pleasant  bacharine  taste,  and  a  strong  aromatic 
smell.  The  savages  are  very  fond  of  it :  and  I  found  it,  on 
tasting  it,  to  be  as  I  have  described.  To  procure  these  tops 
of  the  xanthorrhoea,  the  natives  have  recourse  to  their  clubs 
[easse-iitelt  which  they  throw  with  such  strength  and  skilly 
that  they  are  sure  to  cot  off  the  ear  at  what  length  they 
please  at  the  first  strokei 

**  The  resin  flows  naturally  from  the  trunk  of  the  tree,  T^e  resin, 
making  its  way  through  the  bark.  The  portion  of  the  stem* 
that  is  buried  in  the  sand,  appears  to  furnish  the  greater 
part ;  at  least  large  pieces  are  found  in  the  sand,  apparently 
still  adhering  to  the  bark*  Some  of  these  pieces  are  re- 
markable for  the  perfect  regularity  of  their  spherical 
form. 

**  The  English  employ  this  resin  against  dysentery,  for  Its  uses, 
which  they  esteem  it  an  excellent  medicine.  The  savages 
use  it  for  many  domestic  purposes,  and  particularly  for  c<v 
menting  the  points  of  their  spears  to  the  shaft.  With  this 
substance  too  they  prepare  the  celebrated  inst-ument,  that 
serves  to  discharge  their  spears;  also  their  fishing  imple- 
ments, their  stone  hatchets,  &c.  They  likewise  employ  it 
to  unite  the  lips^  of  wounds,  however  large  or  dangerous 
they  may  be  ;  and  I  have  seen  some  healed  in  this  way  by 
the  first  intention,  that  bave^  appeared  to  me  triily  extraor^ 
dioarys 

**  The  wood  of  the  xanthorrhoea,  when  bamed,  emits  a  The  wood  fn. 
smell  which  is  very  pleasant,  at  a  little  distance  from  the  ^^^"^  ^bea 
iire,  but  seemed  to  me  too  powerful  if  inhaled  nearer. 
Such  indeed  is  the  odoriferous  strength  of  this  wood,  that 
yoo  may  sometimes  discorer  a  party  of  sava^  more  than  a 

quarter 


AKU-nit  or  TU  TELLQW   Ol 

^        qinrtn  of  ■  Ineuc  [half  *  mile]  AittMnt  tnerdf  hy  th«i 

It  •ffliu  lit  btiriun^.  ■ 

Vn^&i  fti-        •'  M'-  M-tflsn-McnL-jin,  fonn»rijr  ■rcti  i»f  th«  Frncll^ 

«('«wood(rf  v»rnm«iil  to  tlydcr  All  KUbd,  loM  mc,  aa  Brring  «  |«e« 

"■  of  ihifsauOinrrhwn,  nnd  ■mellingto  it,  tlial    it  «vrT  Aack 

rrH-iubl«(ltlii!  cdtl>rai(iti  eui^le  xHxl.  «hi<-h  fcti^ir*  •ucba 

)><lih  price  ill   lii()iH,  nnd  the  country  ofnliicli  t>  b'nbeita 

uiikninrn  to  Europrun*.     Mr.  Mariin-MunL-iia   cniiiUererf 

iiuB  b}-  no  mfun*  imjiouiiblv,  tliutllie  MitUy*>  **'■(>  ">  f*'* 

iuvt  loiiK  )i&il  a  cotannuviul  iiilcrconrM«iili  New  HoIUm^i 

visit   ita  roitt  to   procure  iIif  wnoi)  of  the  xiinlhorilMEat 

which  lir  bi-licvM  (ft  Hr  the  ngle  wund  iiwir." 

ri<T>'C4l  ]iiv       The  rciiiiafllie  xunthorrliats  ia  fnoblrjtol  rtnliy  Mjm* 

»Ill""™in"    """  '""'  *•*''*  biCuw  Ihr  iiatl.     lis  frM:lur«  \s  iJii^tngBm) 

coiii|iHci.     ll  huB  a  ytA\ow  enlniiri  utiH  <t  vtry  )>Itiu«iil  h«U 

inmic    Binell,    rruiinbliDg    that    uf    {wpbr    bud*.      Wbes 

rubbrJ  in  o  luortar,  it  i'lul«,  mid  udhrrra  tb  it  «lrongt]r.     ll 

i*  r«iiiler«d  v^iry  pcrcqilibly  flectnr  by  friiiioii.    The  (xip'r 

finwliit^h  ilhi»  br«ii  put  whea  powdered  r«uii"B  •ruMiRbof 

it  to  Ht^nifc  B  dn'p  yrllow  polour,  which   rnnnat  be  iwt 

Afdonrf  Ex]to-filtna  t,tiilleheut,  it  nittfii,  swfUi' op,  giyesoutt 

btiioiiii.  consit/crali.e  ,,u.  lioi.  ul' «,|,.euu.  .uh'""^   .liminiJir,  lu  bulk, 

atid  ucqiiives  a  bro»'i>i>>h    red  colour  iiii'lining  to   purple. 

J'hiced  on  burnini;  couiu,  it  rises  iti  deii'-e  rqiiiev,  very  puD- 

f;t-nt,  aiiil  so  strongly  aromatic  us   to   be  dibUgrreable  ;  aod 

soon  ttlter  it  (iMmeH,  swtlla  up  cont>iderubly,  and  leares  n 

very  bulky  and  vpry  litrhl  coally  Tetiduiiiii. 

Actioq  of  '^'  ihieHiibstunce  dors  not  mix  with  wuter,  aiid  imparlii  to 

)»Iculu>l.  it  no  colour,  actin;;  in  this  respect  ds   a  reaiu,  I   employtd 

fur  aiittlvBinj^  it  ak-oiiol  ut  40*  [sp.  grav.  O-SI?].   "bicb  dio- 

tolvcilit  witbllic  t^rcuiist  tucilily.  and  withuut  (bea^Lstance 

olhtiil.     Notliii.g  ivaa   left    undi,!.olved  but  0*7  of  an    in- 

ti|iid,  gruiuDUS  Bufaktaure,  rcscinbliiig  a  f'um,  and  particu> 

huW  rliat  which  IS  liiliid   in  tin-  sho|.s  Kurti  ol'  Bassota,  for 

it  is  iiiillii-r  soluble  nor  diffuitible  in  ivatcr,  it  is  only  aoften- 

ed  M-A  sHi:lied  up  by  the  action  o(  this  fluid  »  heu  Itoiling. 

Tlir  tii>ctii-p         ''"''^  ulcoholli:  solution  when  lillcicd  has  a  rtddlsh  colour, 

i'Mi'y  pitopi-  ^iiitj  Is  reiiiMi'kable  tor  its  limpidity   uiid   plcHMiut  suitrll.      It 

uveil  b/  w.icr.  ^^^  ^^,  ]^^^^  several  mouths  without  undergoing  any  allerd- 
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tiob.  Water  rendeni  it  turbid,  and  occasions  a  precipitate, 
but  a  portion  of  the  resin  remains  suspended,  without  being 
separable  either  by  heat  or  standing ;  so  that  the  mixture 
resembles  a  solution  of  gum-resin.  If  however  it  be  heated 
long  enough  to  evaporate  the  alcohol,  and  about  three 
Fourths  of  the  liquid,  almost  all  the  resin  is  deposited  on  the 
bottom  and  sides  of  the  vessel,  and  the  portion  more  mi« 
nutely  divided  unites  on  cooling  into  little  tofts  of  a  lemon 
colour.  The  mixture  in  this  state  has  a  more  pleasant  and 
delicate  smell  than  the  resin  itself,  and  some  compare  it  to 
that  of  storax. 

The  water  separated  from  the  resin  was  still  turbid,  or  a  Benzoic  aci^ 
little  coloured,  and  reddened  vegetable  blues.  In  order  to  ?^^'^**'  ^"^ 
fix  the  acid  it  contained,  1  had  recourse  to  the  process, 
which  I  employed  with  success  in  my  analysis  of  the  sub« 
stance  found  in  the  grotto  of  Arc,  and  of  castor,  to  obtain 
from  it  the  benaoic  acid :  I  added  a  few  drops  of  caustic 
potash,  and  I  evaporated  to  dryness.  The  residuum,  which 
resembled  a  kind  of  brown  red  extract,  was  distilled  with  a 
little  sulphuric  acid  diluted  with  water,  and  toward  the  end 
of  the  proceu  I  obtained  a  few  small  crystals,  which  had  the 
characteristics  of  benxoic  acid. 

m 

These  small  crystals  I  diffused  in  the  acid  and  aromatic 
water  in  the  receiver,  and  supersaturated  the  mixture  with 
lime  quenched  in  the  air.  kiiet  evaporating  to  dryness,  I  ' 
poured  on  the  residuum  a  small  quantity  of  cold  water,  to 
take  up  the  benzoate  of  lime,  and  s«fparate  it  from  the 
sulphate  and  carbonate  of  this  base,  which  were  mingled  with 
it.  Into  the  filtered  and  concentrated  liquor  1  poured  mu- 
riatic acid,  which  produced  in  it  a  slight  precipitate  of  ben- 
zoic acid  in  the  form  of  small  granular  crystals. 

But  I  found,    that  the  most  simple  and    ready  mode  g^ j-^^  ,^0^ 
of  distinguishing  the  presence  of  this  acid  in  thefrellow  resin  of  obuioiog 
was,  to  expose  this  substance  to  a  heat  sufficient  to  keep  it  ^''*''^ 
in  fusion,     i  introduced  the  powdered  resin  into  a  very  dry 
vessel,  which  1  placed  on  a  sand-beat :  and  as  soon  as  the 
resin  was  melted  aqueous  vapours  first  rose,  and  soon  after 
white  fumes,  which  condensed  on  the  sides  io  small  shining 
scales,  exhibiting  all  the  characteristics  of  benzoic  acid. 

As  the  acid  is  expeUedt  tko  resio  first  swells  up:  after 

wbipb 


ASALmi  ar  thk  tkllow  stw. 
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bit*  I 


•Ueli  il  oollaiMa,  aivl  dtmiaubn  lu  balk.     Is  tfan  italtil 
u  nt*  ■  d«cp  bfnva   mLmr,  ohirh   •ppear*   pnrplkfa 
pUrrd  bdwMtl  thr  r-rr  *iul  the  li^trt. 

Tbeklcolwlfr*olalKiaali«yiil<l*al«w  cr)'M*lsaf  benaMc 
and  by  diatilUttratodrjrn***.    ibougfa  not  >o  ewily.    1^ 
•Icobol  dttlJIlrd  frnra  it  reddcm  lHmu»  p«t*«r,  mbath  iIm^ 
'  that  il  piolntiiy  (MirH!i  oi  a  partUw  of  ibc  f«iii«  icidi 

TWrc^^        I  tatrodurdl  30  Kiaiuk  nTthc  yrllow    tcain    inia  s  rclirt 
nlMaak        with  four  aaccnoTdutillfd   «Mrr,  filUal    to  it   a  iisMCT, 
and  dulillcd  Mt  >  MiuUbnt.    The  •••tn,  tfaat  pasid  nta 
■taUf^lalMt    ihc  rDoci*«r.  ■»  inrbid,  mi  account  of  tbr  suapniaiwi  rfa 
tr^  t'H'tm     ecriaio  quantity  of  mcolutl  »i1.  leviYal  dnipa  of  *bdi  ai- 
kcud  on  the  tutimce.    TUc  Mntrr  iha*  niiz«d  oilii  oil  hti 
Kucat^nurly  |ilr«Mnt  trndl.    The  extmnitj  oTUNbeakif 
iIm  rclntt  waa  aoited  with  ibif  oil,  which  had   an  aciid  aad 
buminit  tarie  nrarly  likv  thai  of  the  oil   of  dovra.    Whn 
ibe  utollar  (caniuiag  ta  (ha  retort  was  dr}'.  abilc  fuM* 
aroav.  ilwt  candmaed  to  the  head  of  th«  retort  in  mall 
aud  reT7  while  ojtiMU,  ahich  pawetfally  reddened  Utnvf 
paper,  ud  had  tJic  etfong  and  pleaaaat  sinell  of  bennk 
a<nd, 
Thi< »;)  fh.  Tti«  e^Mfntial  oil  of  the  yellow  resin  mar  be  obtained  also 

^c".7u..^'u>"^       L^  d.flilijii- iht  alcoholic  solution:   llit  alLOliul.  lh«:  paisti 
over  iuto  the  Teceiver,  beiug  insensibly  iiupregnated  with  it  i 
80  that  the  evaporation  of  thia  liquid  by  a  gentle  beat  is  sat 
ficieiit  lo  procure  this  acrid  and  pleasant  substance, 
•pi-  fMm  Caustic  alkulis,  or  lime,  placed  in  contact  with  the  yellow 

f.'-msn -r.j(i     resii|,  iminediuiely  assume  a  deep  yellow  colour,   without 
li,ut,.  the  assistance  of  heat ;  and  dissolve   the  resin  completely, 

iT  they    be   employed   in  s uflici en t  quantity.     The  solution 
froths  when  shaken,  like  that  of  soap,  and  leU  fall  a  yel- 
lowish white  precipitate  on  the  addition  ofao  acid. 
rhebcpmic  '  ''^<'  hoped,  that  this  solvent  action  of  the  alkaUs  would 

arH  nor  f.b-      furnish  me  with  an  easy  mode  of  separating    the  benzoic 
,|,,j  ncid  from  the  resin  ;  but  several  trials  coDvinced  me  of  ~  the 

impossibility  of  succeeding.      It  appears,  that  this  acid  falls 
down  a*  the  same  time  n^    tlie    resin,   the  moment  another 
acid  LonHdcd  lo  the  mixture. 
Ti-  Ft-sm  Thirty  jirnina  of  tiie  j-ellow  resin  in  powder  being   heated 

in  a  rttort  with  sJK  times  the  weight  of  nitric  acid,  a  consi- 
derable 
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derable  evolution  of  nitrous  gas  was  produced^  and  the  re-  treated  with 
sin  was  completely  dissolved.  The  liquor  remaining  in  the 
retort  deposited  by  cooling  a  cr}'8tailine  substance;  and 
both  the  niother-water  and  the  crystals  were  of  a  deep  yel- 
low colour,  a  very  bitter  taste,  and  a  smell  of  bitter  almonds. 
A  portion  of  the  mother-water  being  saturated  with  potash, 
it  did  not  emit  any  sensible  ammonincal  smell;  but  being 
mixed  with  a  solution  of  sulphate  of  iron,  and  supersaturated 
with  concentrated  hulphuric  acid,  it  let  fall  in  the  course  of 
the  night  a  considerable  quantity  of  Prussian  blue.  Ano- 
ther portion  of  the  same  mother-water  yielded  on  evapora- 
tion thin  crystals  several  lines  square,  which  might  be  known 
for  oxalic  acid»  Their  solution  precipitated  lime-wa1er»  and 
the  calcareous  salts* 

From  the  experiments  I  have  related  it  appears,  that  the  Conclusions/ 
yellow  substance,  which  flows  from  the  xanthorrhcea,  is  com- 
posed of  a  large  portion  of  resin,  combined  with  a  few  hun« 
dredths  of  a  kind  of  spongy  gum,  insoluble  in  water,  of  ben- 
zoic acid,  and  of  a  very  acrid,  yellowish  volatile  ml,  very 
pleasant  to  the  smell. 

I1ie  yellowish  substance  of  the  xanthorrhcea  then  cannot  Tt  is  properif a 
be  considered  as  a  resin,  properly  so  called ;  since  it  differs 
from  resins  in  containing  benzoic  acid,  to  which  it  is  in- 
debted at  least  in  some  measure  for  its  pleasant  smell ;  and 
on  this  account  it  seems  to  belong  rather  to  the  balsams, 
than  to  the  resins. 

What  struck  me  most  in  the  examination  of  this  yellow  Rescmblef 
substance  is  its  resemblance  to  that  matter,  which  the  bees  P'^P^^^ 
employ  for  stopping  cracks  in  their  hives,  and  to  which  the 
name  of  propolis  has  been  given. 

This  resinous,  odoriferous  matter,  when  separated  from 
.  the  wax,  by  which  its  properties  are  concealed,  exhibits  the 
characters  of  the  yellow  substance;  and,  if  subjected  to  the 
same  processes,  comports  itself  in  the  same  manner. 

It  is  considered  by  naturalists  as  ascertained  almost  to  a  The  res'm  on 
demonstration,  that  the  resinous  matter,  which  covers  the  5JJi^    *** 
bods  of  poplar  trees,  and  preserves  them  from  moisture,  is 
that  which  the  bees  so  carefully  collect,  to  form  their  propo* 
lis.    I1ie  smell  of  this  matter,  which  is  precisely  the  same 
with  that  of  the  propolis,  strongly  supports  this  opinion. 

The 
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Theitnell  of  iW  yellow MManre  too  ix  aintiUr  la  lliMtaf 
the  poplar  buds  :  nnd,  \T*e  cannot  hcncif  Infer   h%  pfrfeci 
identity  with  propnlis,  it  i&  at  leit*t  certain,,  iliat  ike  iiffet' 
rnce  betwcpn  them  is  tou  iriflinK  lo  adniii  the  9tippM*boo> 
thai  bee«  ooiild  wn  employ  tlie  yellow  substance  for  ibc 
same  porpoiip.     Tina  coiijeitntf,  however,  might  easlf  Ik 
vorilieJ   in  countries  where  the  tree  that  produt-es  it  « 
■bundatitly  urows- 
Ar*menief        The  re«iD  I  have  just  aualfM-<t  enters) i>lo the  coupaailiaa 
si»i  ■"^F'J  of  •  criaent,  which  the  natives  of  New  Holland   einploj  for 
KuiL.  fixing  the  atone  of  their  hatchets  lo  the  handle,  mnd  foe  If 

curing  (he  point*  of  their  ajicflra.  This  cetncDt  in  oapalih 
af  ac<^uiring;suehbardaeM,  that  the  iMrdest  »ub«iuncea  can- 
not iie|iar8te  it>  or  even  loosen  the  stnow  finkiened  by  it,  lit 
colour  is  a  deep  brown;  and  on  rubbing  it  ecnits  a  fi^nM 
fiuell,  which  doen  not  dili'er  from  that  of  the  yellow  nan, 
Thitceinnit  I  Hii«fied  my«elf  of  the  coin|>lele  tdentity  of  ibta  ceineat 
'  with  the  }-eUow  resin  by  namiuiitg  a  anffieieot  quMiOtf  af 

it.  tahen  from  a  hatchet  brought  home  by  Mr.  Pcm»,  mmA 
which  htr  nujcsty,  the  entprens  Josephine,  deigned  to  a^ 
repf  from  that  narignlor,  »*  a  valuuhlv  proof  of  the  indo^ 
try  '.fllieni,tive5otN„,tsMjn.l. 

A  huiidied  parts  of  the  brown  powder  furnished  by  the 
cement  wtre  digested  inaleoholat  40°  [sp.  gr,  0'817}.  Two 
portion^!  of  this  liquid  added  in  snccession  were  snfficient  to 
take  up  all  the  resin,  that  the  cement  contained.  What  re- 
maint'd  nfier  the  action  of  the  alcohol  was  nothing  hot  a 
bluckiHli  gray  powder,  without  smel)  or  taste.  The  weight 
of  this  le^idiuum  was  51  parts,  so  that  the  alcohol  had  taken 
up  49- 

The  alcoholic  solution  hiid  a  deep  red  colour,  and  wa< 
exactly  similar  to  that  obtained  by  macerating  in  the  some 
menstrnum  the  yellow  resin,  af^er  it  had  beeit  melted  and 
turned  brown  by  heat.  On  evaporation  it  yielded  a  rod 
resin,  nhich  h'ld  all  the  characters  af  the  reain  of  the  laa- 
thorrlma. 

On  the  .^I  (tarts  not  dissolved  by  the  alcohol  1  boiled  ta 
dryness  a  small  quantity  of  nitric  acid,  which  caused  the  rf' 
aiduutn  to  acquire  a  Tedne<>s  like  that  of  OKtde  of  iron,  and 
I  triruted  this  reiiduuin  with  muriatic  acid.     After  the  ac* 

tiOQ 
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tion  of  this  acid,  the  residuiim,  being  37  partt,  was  a  whitr* 
dry  powder,  rough  to  the  finger,  and  resembling  fiue  aand. 

Ammonia,  poured  ioto  the  muriatic  solutioD,  separated  7 
parts  of  oxide  of  iron ;  anj  oxalate  of  ammoDia  produced  a 
precipitate  equivalent  to  3  parts  of  lime. 

This  chemical  examination  shows,  that  100  parts  of  tha 
resinous  cement  are  formed  of 

Yellow  resin • 49  Itioompaoari 

Pure  sand  •••«'••• 37  ptrts. 

Oxide  of  iron *•••        7 

Lime ••••• • 3 

Loss    • 4 

100 

It  appears,  that  necesrity  has  taught  the  natives  of  New 
Holland  a  practice,  which  epgravers  employ  every  day.  It 
has  taoght  them,  to  mix  a  proper  quantity  of  sand  with  the 
yellow  resin  kept  some  time  in  fusion,  and  thus  to  compose 
a  caoient  capable  of  acquiring  considerable  hardness. 

This  is  the  mode  in  which  the  resinous  cement,  called  in  Similar  to  ea^ 
the  shops  engravers^  wax,  is  prepared.    Brickdust  is  added  K"^^*'  ^*^ 
to  common  resin :  the  mixture  is  melted,  and  cast  in  moulds : 
and  thus  it  is  formed  into  red  cakes,  which  are  sold  to  the 
engravers.    I  have  satisfied  myself,  that,  the  oftener  this 
mixture  has  been  melted,  the  harder  it  is. 

I  examined  engravers*  wax  in  comparison  with  the,  ce- 
ment of  the  savages  of  New  Holland;  and  1  observed  with 
anrprise,  that  the  proportions  of  resin  and  brickdust  were 
precisely  the  same  with  those  of  the  yellow  resm  and  sand  in 
the  cement  I  analysed. 

It  appeared  to  me,  however,  that  the  engravers*  wax,  but  harder. 
though  very  hard,  particularly  when  it  has  been  melted  se- 
veral times,  is  inferior  in  solidity  to  the  cement  of  the  natives 
of  New  Holland;  a  difference  that  may  be  ascribed  to  the 
difference  between  the  resins,  and  the  greater  or  less  force, 
with  which  their  particles  cohere. 
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XV. 

Ll'UAC'. 

BilTn  pretifi-  JVioST  irhcinifU  bit  of  op'uuon,  thml  ihe  pTeci|aini, 
uu<  Ciun  iu  otrtaim^  bf  |i-»«iiig  a  tVtp  ol  npf^  in  a  Milution  ot  ottMK 
aapp«iim-  afulver,  iaiui«lli>j  of  the  t*"  lneUU,*Dd  tiMt  cttnMtflttit^ 
pan.  it  itiapMtiblelQproctirepuK  tilvcr  bf  ibUproea^    Thit 

t«  ibe  troth  of.tbc  Tact,  whra  do  •Itcatioa  i>  pftid  lo  putt* 
ciilar  citmaMlancvt:  bat  if  *f  exaiini>«  tb«tIiSiereu*tayV 

of  tbc  prrcipitaiinn,  and  altSMl  to  lb«  rsutrs  thnt  [>it)doR 

kot  m»]p  h«      .1  11,  i  "    ■    •  .     -      .. 

ebukie*  Biba-  iBci>>  "  huU  luon  perrRTr,  tiMt  it  n  e«Kf  in  obtain  hIw 

WM»-  fm  from  ihr  topprr  bj  (rhicli  it  u  prKipitaied. 

Tk   feni  Mr>        ^^  ''*'^*>  *^*'  ^'"^  portiODH  ofsilTrr  8ep*ral«d  ar«  coniaMtiy 

ttoni  wpauicd  |>or«(  uk)  «1o  not  girr  a  blin-  linp^c  to  ammaoia.  vbco  the; 

'""^ '  at*  diiMiltcd  in  ntlrii:  acid.     It  ii  ontj  in  proportion  a»  tha 

coplierentmintuK^uliofi,  tliat  wefiudaoyin  the  )iT«6pi- 

tiil«;  tn  itiut  towanl  tbe  rod  of  the  proceu  iLe  quiintJIjr  be> 

cvtan  vet7  eTideoU     If  tbertfore  we  acparale  the  fir*t  po^ 

and  ili<  *lwU  tiona  «f  lilver,  «e  shall  find  tbetn  exempt  from  copper: 

^i'ToT'      ^"''    *"  °'*"''"   considerable  quantities,   we   may    take   the 

..y,i.s"'nLle«!i«lt    of  lit.;  jjrtcii-itaUd    silver,    as    I  liuw  done,    wa>h  it, 

ol  silver.         and  digest  it  with  a  imall  quantity  of  nitrate  of  ulver:  by 

these  means,  tlie  copper  will  be  tedissolved,  and  a  cotre* 

Bpondiiig  quantity  sf  siilver  precipitated. 

An  sSiniir  be-      I  "ut  fur  from  thinking,  tliiit  the  mutual  action  of  metals 

iw«n  ih«  me-  ■^^  incapable'  of  occasioning  llic  furmatioii  of  alloys  in  me- 

•■onainUu)  tu 'allic  precipitations:   1  only  coiiciudo,  that,   in   the  experi- 

f*Iii1o»n,  bm  meiit  I  have  just  related,   the  precipilaiion  of  the  copper 

"'*'  is  not   octasioni-d  by  the  affinity  lietwgen  ihi)  metal  and  eil- 

ver;  aince  in  thi^  cabe  we  ought  to  have  the  aame  alloy  in 

every  (tage  of  the  precipituliou,  and  hesidei  this  could  uot 

he  destroyed  by  being  placed  in  contact  with  a  fresh  quau- 

niltaWtm  acts  *''>■  "f  ni'ra'e  of  silver.     Precipitation  in  general  being  the 

in  I  he  piKi|>i  tflV^ct  of  a  galvanic  process;    it  appear^;  to  me,   that  tht 

cop[ier,  which  it  reduced   by  hidrogi'n  as  well  as  silver,  ii 

precipitated  witli  this  metal  !>y  the  fame  cause.     Many  other 

Dielaliic  precipitations  would  e>hibit^imila^  results. 

•  Aniwla  ic  Chim,  vol.  LXXVIJl,  u,  91, 
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U    Table  expressing  ike  Quaniities  of  Sulphuric  Acid  at  66* 

ispec.  grac.  1  *843]  amtained  in  Mixtures  of  this  Acid  and        . 
Water  at  different  Degrees  of  the  Areometer ;  6y  Mr. 

«        Vauqukliii*. 

9     Jl  HE  uie  that  is  made  at  present  of  sulDhoric  acid  of  Strength  of 
B    xliffierent  strengths  for  various  uses,  and  particularly  for  the  ^  object  of 
i    manufacture  of  soda,  has  rendered  it  necessary  for  the  nia^  inquiry  to  ma. 
I    nufactorers  and  consumers  of  this  acid»  to  inquire  into  the  ^^  ^^^"^^ 

quantity  of  concentrated  acid,  that  is,  at  66*,  indicated  by 
I     the  different  degrees  of  the  areometer. 

Concentrated  sulphuric  acid  not  being  necessary  for  the  Best  strength 
decomposition  of  muriate  of  soda,  that  which  is  carried  to  ^<p' ^^^^i^P^^ 
50*  in  the  chamber  being  even  preferable,  both  the  maiiu-  H^Jjf '^  ^  ^"^ 
facturer  and  consumer  would  find  their  advantage  in  tb#  use 
of  this.    But  to  settle  the  price  of  this  acid,  according  to 
the  various  degrees  marked  by  the  areometer,  we  must 
knov  how  much  acid  of  66*  there  is  at  each  degree,  which 
can  be  found  only  by  experiment ;  the  quantities  of  acid  not 
being  in  the  direct  ratio  of  the  degrees,  in  consequence  of 
the  condensation  that  takes  place  on  the  combination  of  the 
acid  with  water. 

Having  been  very  frequently  consulted  on  this  subject,  I  A  table  of 
have  thought  it  would  be  useful,  to  construct  a  table  by  u^|||^f^ 
means  of  experiments,  in  which  the  degrees  of  the  areometer 
should  show  the  weights  of  acid  at  6(j^. 

For  this  purpose  I  began  with  taking  accuVately  the  spe-  Method  in 
cific  gravity  of  the  sulphuric  acid  at  66*,  which  I  used  in  J^^„*'g'^^/'*' 
making  my  mixtures  ;  and  I  found  it  to  be  1*842,  distilled  coafiructe4. 
water  being  taken  as  the  unit,  at  the  temperature  of  12*  of 
Reaum.  [59^  F.].     I  then  sought  the  quantities  of  this  acid 
and  water  necessary  to  produce  the  degrees  of  the  areometer 
used  in  trade  to  measure  the  density  of  this  acid,  beginning 
at  6o*,  and  proceeding  downward  bj^  fives  till  I  came  to  i\ 

The  weights  were  ascertained  with  great  care  by  means  of 
a  very  .sensible  balance:  the  vessel,  in  which  I  made  my 
VUxtures,  was  constructed  so  that  the  vapours  formed  by 

•  Annal.  dt  Chia.  vol.  LXXVI,  p  MO. 
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thelteU  cKolvwl  in  "ich  inotance  could  not  ncBjK ;  and! 
was  careful  not  to  taVe  iht  de-*r«  on  the  nrevmetcr,  rill  ibc 
mixlor*  had  retiimcd  to  IJ*  K.  {S9*  F-]- 

I  mlnc«^  to  hundiedih  p«rt>  the  qnantitiea  of  mter  tf 
tjnirci]  to  ubtum  ihs  tlrKrecw  oa  ih«  areometer,  vtliich  sfO^ 
inrily  gnvemt  frJictionii. 

It  mny  be  abjrcteit,  that  ltieiiitcT<raU  in  my  tnblcirrU* 
grral:  and  I  cunre^i  it  wooM  l»Trbwn  b*iler,  to  mcl^o 
nany  miatnr^*  it*  I h«  concentrated  acid  morka  d«Kt(«i*o 
the  areometer,  iinmely  6(i :  hni.  uot  to  mmiioo  that  ttm 
would  have  renilrrrd  mji  undertakiof;  t«dious  and  diSrall, 
it  would  not  hove  bt-m  of  any  gfrat  ute  f<>r  tlitr  purpMta  af 
trade,  far  ichiclt  il  viu  chiefly  inlcodrd.  In  fact,  lb«  qvw 
tilyaf  acidinanydegTCt^  iu  these  i  ntcf  Tula  ma*  be  obtmwl 
Tcry  neartjr  by  mitnn*  of  a  umple  som  in  the  rale  af  pr«- 
pOTlion' 

Lailty.  1  have  laken  the  specific  gntvily  of  eweh  otmf 
luixlurM.  which  Kill  i;ive  lh«  tneatis  of  airrrtaining  tbc 
qnanlity  of  acid  anJ  waier  in  such  mixtures,  when  an  are* 
meter  is  not  nt  hand.  Tliwe  specific  grariti«s  too  rill 
abow  (he  degree  of  caodenMlioR,  that  water  experienfcv.  i« 
combining  wilh  •iulplidrii'  acid  iii  the  difier^nl  [iroj.>orlion» 
employed. 
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On  the  Place  of  a  Soundy  produced  by  a  musical  String.    Im 
a  Letter  from  Mr,  John  Gough. 

To.  Mb.  NICHOLSON. 
SIR, 

^{IRTAIN  experiments  and   remarks  of  mine  on  the  Former  obwr- 
aogmentation  of  sounds  appeared  in  the  tenth  Tolnme  of  ^^*^«>n*  referred 
your  Journal;  the  intention  of  which  communication  was 
to  show,  that  the  range  of  a  sound  may  be  greatly  extend- 
ed, by  enlarging  the  Tibrating  surface,  while  the  magnitude 
of  the  impulse  remains  the  same.    ■  Among  other  remarks 
contained  in  that  paper,  a  fact  is  mentioned;  which  proves^ 
that  the  audible  effect  of  a  musical  string  raries  with  the 
texture  of  the  instrument  to  which  it  is  attached;  or,  to  ' 
nse  the  language  of  certain  writers  on  acoustics,  the  force 
of  such  a  string  depends  not  a  little  on  the  conducting 
power  of  the  frame  upon  which  it  is  stretched. 

Perhaps  this  assertion  will  be  called  a  nofelty  in  theRemarktontlM 
theory  of  stringed  instruments ;  for  I  belie?e,  that  the  phi.  commt^n  thoaiy 
losophers,' who  ha?e  turned  thoir  thoughts  to  the  subject,  gtringi, 
are  unanimous  in  maintaining,  that  the  effect,  which  a  ? i« 
brating  fibre  produces  oft  the  ear,  proceeds  solely  from  the 
pulses,  excited  in  the  air  by  the  undulatory  motion  of  the 
cord.     In  consequence  of  this  doctrine,  they  make  a  mv« 
sical  string  to  be  the.  seat  of  the  soand  wkidi  it^occaiiooty 
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in  (he  sane  manner  u  a  bell,  a  drum,  and  a  ttmbarioi 
may  bo  called  the  aeatg  of  the  lonnds,  which  tbey  impart 
to  thv  oar  ihrough  the  medium  of  the  atmu«phcre.  Thongh 
I  (lu  not  deny,  that  pulses  are  proilueed  in  the  air  bj 
aloodec  fibres  in  the  act  of  libraliun,  I  hare  long  diipuled 
Aeaceiiracy  of  the  prevailing  theory,  withool  being  abJt 
to  demonstrate  Ihc  (ruth  of  the  susiiicion  to  my  own  wtii- 
factiun.  An  acridenlal  obsiTTation,  honevor,  altracird 
toy  notice  lately,  wbieji  prunes  the  string  to  be  the  ciriiins 
cause;  and  &haws,  iliat  thu  sound  proceeds  from  Ihc  frame 
or  body  of  (be  instrument,  tn  the  same  manner  that  (he 
aound  of  a  ball  procewls  from  that  vessel.  Th«  circuia. 
itancc  here  alluded  to  laggestcd  the  following  easy  eiperi- 
mcnls;  which  any  one  may  repeat,  who  wbhca  to  be  cua. 
vinced  of  (he  fact  by  his  ownexpcrienee. 
Twompci-  Exp,  1.  Onecnd  of  an  iron  wire  (No.  38)  wai  faslened 

Ukilni'ih""  ^  ^  htMA  kuub  screwed  inio  a  tabic  of  deal,  and  the 
■w^cd  ibeotj.  other  end  wns  wrapped  round  a  slender  cylinder  of  yew; 
four  or  five  inches  long.  The  wire  measured  aia  feet  be> 
twixl  Ihv  knob  and  cylinder,  and  I  stretched  it  with  cooa 
ridernblo  force,  by  holding  the  wooden  pin  in  my  band,  so  as 
to  let  no  part  of  the  siring  loiah  my  fingers.  The  "ir* 
being  then  made  to  vibrate,  llic  sound,  produced  on  llie 
occiision,  came  from  llic  tabic;  nut  only  in  my  opiniun,  but 
aUo  In  Ihu  ju(!i;nicnt  uf  si'vcral  persons,  before  uhom  (he 
experiment  has  [jltii  repealed  at  different  (inics. 

Hr/i.l.  If,  in  stretching  (he  wire,  one  end  of  the  yew 
cylinder  was  nude  to  prcs  npon  a  second  table,  placed 
five  feet  from  that  into  which  the  brass  knob  was  (i.\ed,  the 
iiLiT^cc  became  Ihc  scat  of  sound,  that  snpporled  my  hind 
and  the  wooden  pin.  lint  when  llic  cylinder  was  removed  to 
.1  siiiall  di>ljncc  from  (he  (able,  on  which  it  pressed,  and 
tlic  wire  was  kept  stretched  ;il  Ihe  same  time,  the  sound  was 
heard  instantaneon>ly  as  in  the  first  c.\i>erimcnt  proceeding 
.'.  nillkrijjwn  fro"'  'he  oppusllc  I  ilde.  1(  secms  adviscable  to  remind  thu 
:j. I -uii'r!.  reader  uf  a  well  known  f.iit,  before  the  inferences  ara 
Stated,  iiiiich  iippcar  to  bo  ihdiiciblc  from  t)ie  preceding 
enperimuus.  ^\  hen  a  nnmbL^r  of  sonnds  strike  the  carat 
the  same  lime,  one  of  which  is  much  more  powerful  than 
any  of  the  icsl ;  all  the  weaker  eie:(pc  notice,  and  the  seat 
•f  .the  sirongcst  is  alone  rccojjniscd:  in  more  familiar  Ian. 
guag« 
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ioage  it  is  the  onlj  one  of  the  nnmb^r,  which  the  obserre^ 
bears. 

Now  three  sets  of  vibrations  are  oTidentlj  going  on  at  the  A  vibrating 
same  time,  in  the  first  experiment ;  these  are  the  primary  set  [he^arfofi™" 
of  the  wire^  and  the  two  derivatife  sets  existing  in  the  table tirumstkk 
At  one  end  of  it,  and  in  the  wooden  pin  at  the  other.     Bot^^^  ttSicu 
the  Jength  of  the  string  enables  the  ear  to  ascertain  which  ^c. 
one  of  the  three  sets  gives  the  seat  of  the  sound ;  and  this 
is  the  fibratorj  motion  of  the  table ;  •  consequently  the  table 
is  the  sounding  body,  and  the  wire  does  nothing  more  than 
perform  the  part  of  a  drumstick  in  causing  the  surface  of  it 
to  vibrate  with  great  celerity.     This  discovery  points  out  a 
distant  analogy  conneeting  the  thnndering  noise  of  a  drum 
and  the  smooth  sounds  of  a  harp  or  lute.     They  are,  how* 
ever,  very  distinct  to  sense  for  obvious  reasons :  the  cover  of 
the  former  Instrument  is  highly  elastic,  and  the  sound  of  It 
continues  to  die  away  for  some  seconds  after  it  has  been 
struck;  each  stroke  of  the  drumstick  renews  this  sound^ 
and  theinterval  between  two  succeeding strokesb  sufficient- 
ly large  to  be  observed  by  the  ear ;  and  hence  proceeds  the 
thundering  noise  of  a  drum.     On  the  contrary,  the  sound 
derived  from  the  wooden  frame  of  a  stringed  instrument  by 
a  single  stroke  is  very  transient ;  but  the  impulses  of  the 
etrings  beat  upon  it  with  a  celerity,  which  docs  not  permit 
the  sound  to  suffer  a  sensible  diminution  of  force  in  the 
inter?al  of  two  successive  strokes ;  which  is  the  cause  of 
smoothness  in  tones  of  this  sort. 

In  the  second  etperiment,  the  vibrations,  communicatedThenecefiitf 
from  the  wire  to  the  cylinder  of  yew,  are  imparted  by  con.  °|^,!fo'c«^in^iht 
tact  to  the  other  table,  which  thereby  becomes  the  seat  ofprodi!ctiibo«t 
•ound;  because,  being  nearer  the  person  of  the  experimenter,*^**"*** 
it  makes  a  more  powerful  impression  on  his  ear,  than  the 
first  table;  which  stands  at  a  greater  distance  from  him. 
But  so  soon  as  the  cylinder  ceases  to  touch  the  board^ 
4hat  supports  it^  the  experimenter  hears  the  sound  from  the 
opposite  table;  notwithstanding  it  is  farther  from  his  ear 
than  the  wooden  pin  In  his  hand.    Hence  we  discover  the  uti.- 
li ty,  and  even  the  necessity  of  extensi? e  surfaces  in  the  pro* 
duction  of  sounds;  for  the  impulses  received  from  the  vl« 
brating  wire,  by  the  table  and  cylinder,  are  equal  In  num. 
ber  and  magnitude ;  but  of  the  three  sets  of  contemporary 
vibrations,  that  existing  in  the  table  is  alone  heard. 


m^  AcnoY  or  nccTABLr  i 

'Hic  fnnw  or  1  The  foTCgMng  faeti  sad  obwrtKHoiu  rfenonitrate,  Alt 
Mmc^Muv'  Ihe  pohM  mciimI  In  Ihc  air  bj  >  »ihnitiog  cnnl  do  ■«! 
of  wund.  iDAk*  *tty  •eniible  (mpreuion  on  the  oripuu  of  hettriog; 

on  Ute  cuntnrv,  thv  lound,  which  we  altiibute  lo  m  mailed 
*  alriDS,  conies  in  reality  ffoiii  Ihc  fr^nr,  opon  whicb  il  h 
tlrclchcd.  Thb  crruur  of  judgmcfil  aritn  TroRi  ihc  prail- 
mrty  of  the  cord  »ud  frame,  which  pretcnU  tbr  car  from 
determining  whether  of  the  two  is  the  sonorous  body ;  »e 
thfreforp  wrribe  the  soond  to  the  part  that  sustains  the  im- 
pulse. Il  i*  Iruc,  indeed,  thai  ihc  nol«  of  a  harpsichoni 
or  TioUn  arc  caused  by  itie  ribr^ions  of  the  strings;  bul 
then  the  Tsrioua  modificatiooi,  incident  lo  these  rapid 
■tid  delicate  motions,  are  )iii|>arlcd  to  the  ear  through  the 
lucdiiun  of  ibe  lefs  elastic  frame  ;  the  momcatuy  sounds  of 
Mhtcb  change  iheir  character  when  acted  opoa  by  a  qaick 
■voceuloD  of  impulses,  and  become  cootinuous. 
Midillethtta),  Dtc6,  1811.  JOHN  GOL'GH. 

n. 

Experimenl)  and  Ohsfrrafiont  on  Ihe  flijferent  Model  in 
jchinh  Death  is  produced  by  ccrlaiit  vcgtlabU  Poi^L^n^ ; 
By  B.  C.  Broiuk.  Riq.  F.  K.  S.     Communicated  bji  th^ 

Socktjf  for  promoting  the  KnutLleJgc  of  Animal  L'he. 

,nHrj/. 

(Cnmliided from  p.  307. ; 
l",:..,!!.  lu-        '"■  f^'pT'inenls  ttith  Piiistins  applied  to  aou/idrd  Surface <^ 
lilicil  i'>  Eiperiineidi  i;iih  the  esienfial  Oil  of  Altiiorulf. 

F"cntidl  oil  of  P'P-  16.  1  MADE  an  incision  in  Ihf  (liigh  of  a  rabbi'l,  and 

alini.mlii.  iniruduccd  two  drops  of  essential  oil  between  the  skin  and 

ti-jicfimcnl  IP.  jj^^  n,uick-s.      In  four  uiirmlcs,  after  the  application,   he  was 

seized  with  violeul  convulsions,  and  became  insensible,  and 

in  two  minutes  more  tic  v,a%  apparentlv  dead  ;  but  the  heart 

wat  flit  through  llic  ribs  aclini;  one  hundred  and  twenty 

times  in   a   minulc,   a\v\  it  coiiliiiued  acting  for  several  mi. 

null's.     Then;  were  no  other  appearances  in  the  limb,  than 

would  haic  resulted  from  an  ordinary  wound. 

Expeaniom  17.      i'-<p-  17.  Two  drops  of  the  essential  oil  of  almonds  were 

inlroiliircd  into  a  wound  in  (he  side  of  a  mouse.      Ttio   mi- 

iiutcii  afterward  bcnas  nOVcled  with  fvrnptoi 


lhos« 


^ 


*CT10!e   OP    1 


ABtE  POISOIfS. 


^ftdiMe  Which  occnrrni  in  (he  UU  experiment,  and  In  two 
*    Miantea  more  be  was  apparently  dead  ;  but  the  hcurt  con- 
tinued to  contract  for  some  minutes  afierwanl.  ' 

From  the  eipcrimenli  which  I  have  just  related,  and  Aou  u  wlmi 
from  others  which  it  appears  unnecessary  to  detail,  as  'fiej''     ,  J."!!!, 
general  results  were  llie  same,  1  ha»e  learned,  that,  whcrequJtktjr. 
the  essential  oil  of  almonds  is  applied  to  a  wound,  its  elTccts 
are  not  so  instantaneous  as  when  it  Is  applied  to  the  tongue; 
otherwise  there  Is  no  diHbrencc  in  its  eflects,  in  whaleter 
naoaer  it  is  applied. 

Experiment  with  the  Juice  of  the  Leaves  of  Jconile. 
Exp.  18.  I  made  a  wound  in  the  side  of  a  young  rabbit,  ,r  uiccofaroniis 
■nd  iatroduced  between  (he  skiu  and  muscles  about  twen(y  E^P"'™""  18. 
drops  of  the  juice    of  aconite.      Twenty-three    minutes 
afterward  he  was  affected  with  symptoms  in  all  essential 
respects  similar  (o  those,  which  occurred  in  an  experiment 
already  related,    where  the  juice   was  injected    into   the  , 

rectum  ;  and  at  the  end  of  forty-serea  minutes  from  the 
applica(ion  of  (he  poison,  he  was  apparcndy  dead.  Twor 
minatca  after  apparent  death,  the  heart  was  found  contract- 
ing, hut  very  feebly. 

Experiments  with  the  Woorara  •- 
Exp.  IB.  A  small  quantity  of  the  woorara  in  powder  Wooran. 
waa  applied  to  a  wound  in  the  side  of  a  guinea  pig.     Ten ^'<P*'""">t  l^ 
minutes  afterward  the  animal  was  unable  to  walk  ;  then  he 
ttccame  quite  motionless,  except  some  slight  occasional  con- 
vulsions.    He  gradually  became  insensible,  the  respirations 
wore  laboured,  and  at  the  end  of  foarleen  minutes  from  ^^^ 

the  applica(ion  of  the  poison,  the  respiration  had  entirely  ^^H 

ceased,  and  he  was  apparently  dead ;  but  on  opening  the  ^^^| 

thorax,  the  heart  was  found  acting  seventy  times  in  a  ml-  ^^B 

*  The  woorara  is  a  poison,  with  which  the  Indians  of  Guiana 
arm  the  points  of  their  arrow*.  It  appears  not  to  diAer  cHenuBlly 
from  the  tjcunas,  which  was  employed  in  the  expenments  of  the 
Abi)£  Fonlaiia.  I  ain  indebted  to  Dr.  E.  N.  Bancrofi,  who  not 
only  furnislied  me  with  some  of  the  woorara,  which  he  had  in  hii 
posiessinn,  but  also  lent  me  his  assistance  in  the  capeiimentii, 
which  weie  made  with  it. 

Dute. 
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autF}  circaUting  dark  coloured  blood,  aod  it  antiaoal  ht 
contract  for  icictaI  minu(t»  »ricrw3rd.  On  ditMClio*  no 
[>rc(rmatural  appcat-iuces  were  obaenrd  in  t)»c  br&in  ;  fwt 
«4i  there  Mf  olker  uppraranu  tn  tkc  limb,  Ibaa  «od4 
have  ariicn  Uom  au  oidioury  wound. 
■vMit')  i^r;).  20.  I  made  a  wouod  in  the  tide  or  a  guinn  pi;, 
and  iotroduced  into  it  about  two  gruni  o{  Iho  wooruaia 
powder.  At  llic  cud  of  tireotyfifc  minutes,  sympUmH 
look  place  very  timilar  to  those,  which  uocutr«d  in  tbeliU 
CXperimrot,  iind  in  thirteen  minulea  mure  ihe  animal  nu 
apparcnllj'  dead  ;  but  the  heart  continued  to  contract  ooe 
hundred  and  eight  limca  in  a  minute,  and  by  menu  of 
nrtlictal   respiratiao   the  circulation  wai  kept  up  tut  more 

'  than  Iwent}^  miiitifcs. 

hanioaihe  The  results  of  other  cxpetimenls,  nhich  1  bave  mad« 
vith  the  uuurara,  were  similar  to  ihotc  jiut  described. 
Tbc  heart  cunlinucd  tu  act  after  apparent  death,  aad  tho 
circuUtiun  mi^ht  be  kept  up  hy  mean*  of  arliltcini  lespira- 
tiuu.     It  U  cridenl,  that  thi«  poiaon  nets  in  forae  wa;  ot 

'  Qtker  on  the  brain,  and  that  the  ces&aiion  of  the  fu&c< 

lions  of  this  orgiii  i^  (he  immnliale  cau^e  uf  death, 

FM  i|i|ilir<l  I   foiiiul  in  tln'S!;  t'xperiniuiiti,   that  thu  bost  moJi;  of  a[»- 

■ii^olveil  III  \  jiij'iniT  lliu  wcmfurj  is  wlieii  it  is  dissokcii  in  wilct  to  the 
con'■i^l^'Tll:,■  of  a  lliin  paste.  I  first  made  the  wound,  and 
then  Miii'.irfd  tin-  poison  uvtr  it  with  the  end  of  the  scalpel. 
I  found  llial  Ihi:  auidial  was  more  speedily  and  certainly 
affcctid,  if  there  «as  some  haemorrhage;  unless  the 
ha-'morrhapu  was  Tcry  cojiious,  when  it  produced  an  op- 
posifc  effect,  by  washing  the  |)oison  away  from  the  ivounil. 
^Vlll■n  the  poison  was  applied  in  large  quantity,  it  some. 
limes  brgaii  to  ad  in  si^  or  seven  minatcs.  Never  more 
than  half  aii  lionr  elapsed  from  the  time  of  the  poison 
being  iiisi'rtiid,  to  liiat  of  the  animal  bd[ig  aQ'ected,  except 
in  one  iiislaiicf,   where  a  ligature  was  applied  on  the  limb, 

prnbibljwMk  which  will  be  niiiiiloijcd  afterward.     The  woorara,    which 

iroDiage,  j  ,,n,|,|Qjp,|^  had  been  preecrv.d  for  some  years,  which  will 

aceouni  tor  its  having  been  less  acliie,  than  it  has  been 
drseribed  to  be  by  those,  who  Ijud  wiluesseU  its  ellLcis 
when  in  a  receat  stale. 


ilCTIOIt  Ot>   TUtETABLX   FDI«(>!t*.  §^ 

Exptrbnenli  ttith  the  Upas  Antiar  *. 

lRxp.%\.  About  tVu  grains  of  ihis  poison  were  made  Upas  in  liir. 
into  a  thin  paste  with  water,  and  inHcrled  into  a  wound  in^*P'™"«"'*'' 
tho  tlii^h  of  a  dog.  Twelve  minutes  afterward  lie  became 
tanjjuiitj  al  tbti  end  of  fiCteen  mioutes,  the  heart  was  found 
to  ttuat  TiTy  irregularis',  and  with  frequent  inli,Tinisiions  j 
after  thb,  he  bad  a  slight  rigour.  At  the  end  nf  twenty 
minutes,  the  heart  beat  tery  feebly  and  irregularly;  ho 
was  languid;  was  sick  aod  t  ami  led ;  but  the  res)iirationB 
were  an  fri-queiit  and  as  full  as  under  natural  circumstances, 
and  he  was  perfectly  sensible.  At  ihc  end  of  twenty  mi- 
nutes, he  suddenly  fell  on  one  side,  and  was  apparently 
dead.  1  immediately  opened  into  the  thorax,  and  found 
the  heart  distended  with  blood  in  a  TCry  remarkable  dc- 
gtce,  and  to  hate  entirely  ceased  contracting.  There  wag 
one  distinct  and  full  inspiration,  after  I  had  begun  makiag 
the  incision  into  the  tlioiax.  The  cavitieB  of  the  lefl  side 
of  tho  heart  contained  scarlet  blood,  and  those  of  Iho 
right  side  contaioed  dark  coloured  blood,  as  ia  a  living 
animal. 

Exp,  It.  A  small  quantity  of  the  upas  antiar,  prepared  EsperimcntSK 
BS  befure,  was  inserted  into  a  wouud  in  the  thigh  of  A 
Voung  cat.  She  appeared  languid  in  two  minutes  after  the 
poisiin  was  inserted.  The  symptoms,  which  took  place, 
flld  not  essentially  differ  from  those,  which  occurred  in  the 
ttut  experiments,  except  that  there  were  some  contuUiTe 
tauliuns  of  the  limbs.  At  eight  minutes  after  the  poison 
was  inserted,  she  lay  on  one  side,  motionless  and  insensible; 
the  heart  could  not  be  fell,  but  the  respiration  had  not  en. 
tircly  ceased.  On  opening  into  the  thorax,  I  found  the 
Heart  to  hare  ceased  contracting.  It  was  much  distcodcd 
irilh  blood:  ant]  the  blood  in  the  caVilJes  of  the  left  sidfl 
was  of  a  scarlet  colour.  There  were  two  full  inspirations 
After  the  incision  of  the  thorax  was  begun.     On  irritating 

*  We  are  informed,  Ihattfaelslandof  Java  produces  two  powrr- 
tul  vegetable  poisons,  to  one  of  which  the  natives  give  the  name 
of  ujmt  tieuli,  anti  to  the  other  that  of  upas  antiar.  I  w»>  sup* 
nliird  will)  a  quantity  of  the  ktter  through  the  kindness  of  Mr. 
MandcD,  who  liad  some  of  it  in  his  ponmioD. 


mcntSK    I 
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Ac  hntt  wUli  Ih*  pn'uil  cf  (kc  KalprI,  iliglil  contraction 
looli  )jUc  in  the  libra  at  the  4pp«nilices  of  the  uiritlci,  ' 
but  ouar  in  »iij  atber  part. 
fncnmaiitS-       ^*P-  ^^-   ''*'■'  elprrimeni  <rii  repeated  OB'a  nbbtt.   TIm 
tJtnptoBiii  prodncrd  were  ttwiUt'  to  tkoce  in  (he  lut  np<Tk 
Bcnti;  bat  the  animal  did  noi  lotnil,  and   the  coniaUm  ' 
gaotiont  were  is  a  Icm  drgrrr  ;  he  died  rlereo  minatM  after 
tlie  puUoD  wu  inserted.     Oo  opening  (he  cbol,    tb«  tart 
wai  found  to  faaf;  entirely  ceued  conlrsciing  ;  it  wu  madi 
diatendod  iritfa  bluod;  and  the  blood  in  the  ca*itin  of  ibe 
left  aide  wu  of  a  irailet  colour.      On  (rriUting   (he  h«a[t 
with  the  point  of  the  tcalpel,  (he  lentricles  contracted,  b«t 
not  lufficiiiiidy  to  mtorc  the  circulaiioo. 
CxpemnoKS*       £^-  **■  Aboaf  a  i;rain  of  (he  upa»  anliar  was  inierled 
Into  a  wound  in  (he  vide  of  a  rabbit.     He  wu  affected  wiA 
lymplODis  limtlar  to  those  before  described,  and  died  in  lea 
nioules  Bfii'r  the  poiton  wa«  applied.     On    opcsing  tbe 
thoru  (mmetlialcly  after  death,  the  heart  nas  found  tohiK 
C«a*ed  conlracling,  attd  Ibe  blood  in  the  caTilka  of  ike  teft 
Ma  wai  of  a  icarlet  colonr. 
It  »np«re  In  ll  appears  ffom  the^e  eiperiment*,   that  the  upas  anIFar, 

act  like  ihe  in-  when  iiiiertcil  iiilo  a  wound,  iirodnces  death  (as  rnfusiun  of 
bTc'cn  on  the  '"bacco  does  when  injetteil  iiilu  ihu  inlestinc)  by  ri^ndtring 
heart.  ihc  heart  insensible  to  the  stimulus  of  the  blood,   and  stop- 

ping Ihe  cirrulation.  The  heart  beals  feebly  anil  irregularly, 
before  either  ihe  fiintlinns  of  (hi;  mind,  or  (he  rcsjiiratiun 
ajipuar  to  be  ailcclcd.  Hcpiration  is  performod  f»en  after 
Ihi;  circulation  has  ceased  ;  and  the  k'fc  tide  of  (he  bearl  is 
found  after  death  to  cuntain  srarlct  blood,  which  iicrcrcaa 
be  (he  cjse,  when'  (tic  cause  of  death  is  the  cessation  of 
the  functions  of  the  brain  or  lur-s.  The  contulsions, 
which  occur  when  the  circulation  has  nearly  ceased,  pro. 
bably  arise  from  the  dimiaution  of  the  supply  of  blood  (o 
the  brain,  resembling  those,  which  take  place  in  a  person, 
who  is  dying  from  hxmorrhagc. 
Howdopoijori  There  remains  an  intiTcslirg  subject  of  inquiry,  "through 
applied  to  what  medium  do  poisons  influence  the  brain,   when  api)!ifJ 

the  brain?  *"  wounds  ?"      That  poisons  ajiplied  in  (his  manner   do  not 

produce  their  efTccIs  precisely  in  (he  same  way  us  poisons 
taken  internally,  is  rendered  probable  by  this  circuojiiiince; 

liiat 


^ 
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that  some  poisons,  which  are  lerj  powerful  when  ap* 
plied  to  wounds  eren  in  small  quantities,  art  either  al« 
together  incfBcient  when  taken  internall/,  or  require  to  be 
giren  in  Tery  large  quantltiei^  in  order  to  produce  their  ef« 
feet ;  and  vke  versa*  ^ 

A  poison  applied  to  a  wounded  surface  may  be  supposed  Thrct  postiUa 
to  act  on  the  brain  in  one  of  three  ways,  ^"^^** 

1.  By  means  of  the  nerfes,  like  poisons  taken  internally. 

2.  By  passing  into  the  circulation  through  the  absorbent 
Tesscls. 

3.  By  passing  directly  into  the  circulation  through  the 
divided  Telns. 

Ejm,  25.  In  order  to  ascertain,  whether  the  woorara  acts  KxpenmentSS. 
through  the  medium  of  the  nerTCS,  I  exposed  the  axilla  of  ^y^**^"^ 
a  rabbit,  and  difidcd  the  spinal  nerfes  supplying  the  upper 
extremity,    just  before  they  unite    to   form  the  axillarj 
plexus.     The  operation  was  performed  with  the  greatest 
care.     I  not  only  diyided  efery  ner? ons  filament,  however 
small,  which  I  could  detect,  but  eTery  portion  of  cellular 
membrane  in  the  axilla,  so  that  the  artery  and  Tein  were 
left  entirely  insulated.     I  then  made  two  wounds  in  the  fore 
arm,  and  inserted  into  them  some  of  the   woorara  form- 
ed  into  a  paste.     Fourteen  minutes  after  the  poison  was  the  effects  the 
applied,  the  hind  legs  became  paralytic,  and  in  ten  minutes*^"^^ 
more  be  ^ed,  with  symptoms  precisely  similar  to  those, 
which  took  place  in  the  former  experiments,  and  the  heart 
continued  to  act  after  apparent  death.     On  dissection,  the 
nerves  of  the  upper  extremity  were  particularly  examined^ 
but  not  the  smallest  filament  could  be  found  undivided. 

I  made  the  following  experiment  to  ascertain  whether  the 
woorara  passes  into  the  circulation  through  the  absorbent 
Tessels.  I  ' 

Exp.  20.  I  tied  a  ligature  round  the  thoracic  duct  of  aExperunefit26w 
dog,  just  before  it  perforates  the  angle  of  the  left  «ub.]jj*^*^*«*c 
plavian  and  jugular  Telns.     I  then  made  two  wounds  in  the 
left  hind  leg,   and  introduced  some  of  the  woorara  in 
powder  into  them.     In  less  than  a  quarter  of  an  hour  hethe  effects  the 
liecame  affected  with  the  usnal  symptoms,  and  died  in  a  few*^'"^* 
inlnutcs  afterward. 

After 
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y  the  li. 


Afler  death,    I  distecled  the  tboradc  duct  wftli  | 

care,     I  fuund  it  to  ha»e  been   jicrfetilj  aecated  by  tl 

gaturp.     It  was  rery  much  distended  with  chjte,  and  ibont 

two  inches  briow  its  Icrininarian  its  coats  had  giren  waj, 

and  chyle  nrus  cstraiasatcd   iuto   ihc   crllulur  tRcmbtanr. 

*  The  lymphatic  tcsscIs  in  the  left  axilla  were  di&teoded  to  a 

very  remarkable  degree,    and  on  diiiding  th^m,  not  lest 

than  a  drachm  of  lymph  issued  from  ihe  divided  ends. 

Hie  pfitton  Slnc<>  neither  the  division  of  the  nerves,  nor  (he  obstroc 

g^''''j^*'"*"  liun  of  Iho  thoracic  duct  interfere  in  the  slightest  degree 

througii  the       with  (hd  cffccLs  of  Ihe  woorara,  there  is  presuiDptive  cri. 

^**''''  dcncc,  that  it  acts  on  the  brain  liy  ent'irin^  the  circnialiofl 

through   Ihc  dii'ided  veins.      1  eudcatoiired  tu  atcerlain,   by 

experiment,  whether  this  is  really  the  case. 

To  apply  ligatures  to  Ihe  Urge  vessels  of  a  limb  only 

would  evidently  lead  to  no  satisfactory   ronclnsion,  since 

'  the  anastomosing  vessels  might  ^till  carry  on  the  circulation. 

The  only  way,   whirh   I  could  devise,  of  pprforming  Ibe 

expcrimcDt,  was  to  include  all  Ihc  vessels,  small  as  well  u 

large,  in  a  iigalure. 

tifiin-Imnii??       K-rp.  17.  In  order  to  malte  Ihe  eTperrmenl  the  more  sa. 

■Ill-  hli..-l  VIS-  (israrlorilj,    [   cvpuscd   the  sciatic  nerve  iif  a  rabbit   in   Ihe 

.■  :iii.:ufi:,  upper  anil  posterior  pari   of  llie  ihigh,   auil  passed  under  il 

a  tape   half  an   iiirli   ividc.      1   llien   niatio   a  wound   in   the 

leS,   and    havini;   inlroiluoni  into   it   some   of    Ihc   woorara 

niiicd  with  wdtiT,    1    tied   the   lape   inudiTately  liglit  un  the 

fore  part  of  the  thigh.      Thus  1  intcrrui.tcd  Ihc  communi. 

cation   bclueen    (he    wound     and    the    oilier    parts   of    the 

body   by    mean^    of  the   vr'sels,    while    thai    by    means 

of    the    nerve    still     remained.       After    (he    ligiitiire    was 

tightened,   I  a|i|)1ii-d  the  woorara  a  second  time,   in   another 

(■-.  (in. mil  tiKt  part  of  Ihe  leg.     The  rabbit  was  not  at  all  alTcclcd,  and  at 

r_',!'', .'.'         *he  end  of  an  honr  I  removed  Ihc  ligature.     Being  engaged 

ir. I'd,  in  some  other  pur<>nit,  I  did  not  watch  Ihe  animal  so  closely 

as  1  should  olher«ise  have  done;  hut  (wenty  minutes  after 
tlie  ligature  was  removed,  I  found  him  IjJiig  on  one  side, 
motiunless  and  ini^ensible,  cvidenlly  under  the  influence  of 
Ihc  poison  :  but  [he  symplonm  were  liss  violent  than  in 
most  instances,  anil  nfler  Iviug  in  Ihls  state  he  recovered, 
and  the  limb  became  perfectly  warnij  and  he  regained  the 
poHcrof  usin^  it. 

Experiment 


fbw  or  vebetablt;  poifosi. 

Eyp.  38.  I  rrpcaled  the  last  exportnient  with  this  differ.  ExihuIh 
encc,  that  arier  hiving  applied  (he  poiiou,  1  made  the  ii^Oa 
turc  as  tight  as  1  CDultl  draw  it.  1  romDieil  the  ligature  at 
the  enil  of  an  hour  and  twenty  minutes,  but  the  animaj  was 
not  at  all  alTectt'd  riiher  befure  or  after  Ihc  rcmaval  of  the 
ligature,  sad  on  the  following  day  he  had  recorered  the  um 
of  the  limb. 

Exp.  1^.  1  repeated  the  experiment  a  third  time,  drawing  Expeiiment  £9. 
the  lisature  very  light.  At  the  end  of  forty. Ii*c  tninules, 
the  animLiI  cootinued  perfectly  well,  and  the  ligature  wa* 
leniDTcd.  I  watched  him  for  three  quarters  of  an  hour 
afterward,  but  there  were  no  symptoms  of  hU  being  alTecled 
by  the  pui^on.  On  the  fallowing  day  Ihc  rabbit  dii-d,  but 
this  I  allributc  (a  the  injury  done  to  the  limb  and  sciatic 
nerve  by  the  ligature,  as  there  was  the  appearance  of  in. 
flammalion  in  the  parts  in  the  neighbourhood  of  the  ligature. 

These  three  cxperinienl.H  were  made  with  the  greatest  care.  Ail  fanfirm  (h» 
From  the  mode,  in  which  the  poison  was  applied,  from  the '''""'""'  '''■' 
qaaniily  employed,  «nd  from  my  prior  experience,  I  should  enuij  the  Kin*, 
have  catcriaincd  not  t!:e  smallest  doubt  of  the  poison  taking 
•tfccl  in  every  instance  in  IcsB  than  twenty  minuted,  if  no 
ligature  had  been  applied.     In  two  of  the  three,  the  quan- 
tity of  wnorara  was  moro  than  had  been  nscd  in  any  former 
xiperimenta. 

1  have  nol  jiiJged  it  necessary  to  mnke  any  more  cipcri.  Abb(  Fonuiu'j 
nents,  with  Ibe  ligature  on  the  limb;  because  the  nnmerons  "''"""'"'* 
Mtperiments  of  the  Abbe  Fontnna  on  the  trrunas  coincide  Eime  conclu- 
!■  their  results  with  those,  which  have  just  been  detailed,''""' 

I   fully  establish  the   efficacy  of   the  ligature,    in   pre- 
senting the  action  of  the  poison,     it  is  nol  to  be  wondered 
Pal,   that  the  ligature  Ehould  sometimes  fail  in  its  efrceis ; 
riAncc  these  must  evidently  depend  on  the  degree,  in  which 
I  eircutatlon  is  obstrnctcd,   and   on  the  length  of  tJina 
bring  which  the  obstruction  is  conlinned. 
*  ^'T^ero  can  be  little  doubt,  that  the  woonra  affects  the 
,  by  pasting  into  the  circulation  through  Iht;  divided 
MsH*.     It  is  probable,  that  it  does  not  produce  its  effects, 
mftl  it  enters  the  substance  of  the  brain,  along  with  th« 
plood,  in  which  it  in  dissolved ;  nor  wilt  the  experinienti  «f  even  where 
e  AbM  Fontina,  in  nlictthe  found  the  Ucanu  produce  J'"'' "''tf'"'*" 
tlmost 
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almost  initant  doalh,  when  inj^cled  into  the  jugular  t 

•  rabbit,  be  (uun\i  to  tnililste  against  this 

-we  comidcr  how  shgrt  is  the  distance,  which,  i 

an  animal,  the  blood  has  to  pa^  from  the  jugular 

the  carotid  aitr^rf ,  and  the  ^reat  rapidity  of  the  circulation; 

since  ia  a  rabbit  uodcr  the  iDfluenrc  of  tcrrour,  daring 

such  an  experiment,  the  heart  cannot  be  Bupposed  to  act 

su  seldom  as  three  times  ia  a  second. 

1  hare  made  no  esperimeaU  to  ascertain  through  wkat 
nedium  other  poisons,  when  applied  (a  wouuds,  affect  the 
vital  organs,  but  frsni  analogy  we  ma>-  suppose,  that  tb^ 
enter  the  circulatiou  through  the  diiidcd  hi aod.i easels. 

IV. 

Vt*'h  from  lie-  The  facis  alrcaity  reJalcd  led  me  to  conclude,  that  alcohol, 
PupHioniofthc*'"^  essential  oil  of  almonds,  the  juice  of  aconite,  the  oil  of 
Vvkta*  tubatco,  anil   liie  woorara,  occbsIod  death  simply  by  d^ 

siroying  the  functions  of  the  brain.  The  following  et, 
periment  appears  fully  (o  establish  the  truth  of  this  CM> 
elusion. 
Exi«imeiii 30.  Kxp.  30.  The  temperature  of  the  room  bein^  98"  of 
Fahrenheit';  llii-iTnuiiictiT,  1  mailc  two  wounds  in  the  side 
of  a  rabbit,  and  j|)plied  lo  thcin  some  of  ihc  wuorara  in 
the  fi)]'iii  of  p^iste.  In  seven  niiuutes  after  the  application^ 
the  liiriil  h'gs  were  paralysed,  and  lit  llfteen  minutes  respi- 
idTioii  hiid  ceased,  and  he  was  apparently  dead.  Two  mi- 
nutea  aflcrH'ard  the  heart  was  still  healing,  and  a  tube  vru 
intruducfd  Ihrongji  an  opening  into  the  trachea,  by  mcaos 
of  which  the  lungs  were  inflated.  The  artificial  respiratioa 
was  made  rcgukrly  about  thirty-sli  times  in  a  minute. 

At  first,  the  heart  contracted  one  hundred  times  in  a  mi. 
nulc. 

At  the  end  of  forty  minutes,  the  pulse  bad  risen  to  one 
hundred  and  twenty  in  a  minute. 

At  the  end  of  an  hour,  it  had  risen  lo  one  hundred  and 
forty  in  a  minute. 

At  the  end  of  an  hour  and  twcnty-three  minutes,  the 
pulse  had  fullen  to  u  hundred,  and  the  jrtilicial  rcspiraliua 
was  discuntiunud. 

At  the  commencement  of  the  experiment,  the  ball  of  a 
thermometer  hdiig  placed  ia  the  rectum,   the  qMickiilver 
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rose  lo  one  hundred  degrees;  at  the  close  of  the  eitperiinent 
it  had  fallen  lo  cighly-cight  and  a  half. 

During  ihe  continuance  of  (he  arlilicial  respiration,  the 
Muod  in  the  femoral  artery  was  of  a  Ilorid  red,  and  ]hal  in 
the  remoral  rein  of  a  dark  colour,  as  nanalr 

It  has  been  obierieil  by  Mr.  Bichat,  that  the  immediately 
cause  of  death,  when  it  takes  place  suddenly,  must  be  the^' 
cessation  of  Ihc  functions  of  Ihe  heart,  the  brain,  or  the 
lunE!3.  This  ol>aerTalian  may  be  eilendcd  lo  death  under  all 
circumstances.  The  stomach,  the  liver,  tlie  kidneys,  and 
many  olhcT  organs,  arc  necessary  lo  life,  but  their  constant 
action  \i  not  necessary  ;  and  the  ceEsalion  of  their  functions 
cannul  therefore  be  the  immediate  cause  of  death.  As  la  this 
case  the  action  of  the  heart  bad  ocTcr  ceased ;  as  the  circula* 
tionof  thcbloud  wasktpt  npby  arlillcial  respiration  for moro 
than  an  hour  and  twenty  minutes  after  the  poison  bad  pro- 
duced its  full  effects;  and  as  during  this  time  the  usual 
changes  in  the  colour  of  the  bloud  took  place  ia  the  lungs; 
it  is  evident,  thai  Ihe  functions  of  the  heart  and  lunp  were 
unimpaired:  but  that  tbo»e  of  the  brain  had  ceased,  is 
pfuTcd,  by  the  animal  hating  conlinued  in  a  state  of  com. 
plete  insensibility;  and  by  this  circumstance,  that  animal 
beat,  to  the  generation  of  which  I  haie  formerly  shown 
the  influence  of  the  brain  to  b«  necessary,  was  not  gene- 
ra te<l. 

Having  learned,  that  the  circulalian  might  be  kept  up  by  P( 
artificial    respiration    fur  a  considerable    time    after    the^ 
woorara  bad  produced  its  full  elfects,  it  occurred  to  me,  in 
that,  iu  an  animal  under  the  influence  of  this  or  of  any  "^ 
Qther  poison,  that  acts  in  a  similar  manner,  by  continuin; 
the  artificial  respiration  for  a  sufficient  length  of  time  after 
natural  respiration  had  ceased,  the  brain  might  recotur  from 
the  impression, >whtch  the  poison  had  produced,  and  the 
animal  might  be  restored  to  life.     In  the  lait  cxperimeut, 
the  animal  gate  no  sign  of  returning  lensittility;  but  it  is 
to  be  obserred,  t.Thal  Ihe  quantity  of  ilie  polsou   etn- 
ployed  was  rcry  large.     2.  That  there  was  a  great  lo»  of 
animal   heat, -in  consequence  of  the  tempcratufe  of  the 
rooin  being  much  below  Ihe  natural  tojnpcralure  of  the 
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•idnfti,  wliich  could  not  therefore  bo  coimdered  under  nAi 
fftvooriblt!  circumilanret  ai  to  rKorcrj,  ts  i(  it  bad  bMl| 
kept  ill  a  higher  lemperRture.  3.  That  the  ciTCuUlioo  vu 
Ktill  tigorous  Nhen  I  left  uif  indating  (he  lungs;  ami  lhere> 
fore  it  cannot  be  kuawn  what  would  have  been  iho  ronlt^ 
if  the  arttJidiil  respiration  had  been  longer  contiiiUMl. 
EM]W)lment.lo,  Ej:p.  )0.  A  wound  wm  madi^  in  the  aide  of  a  rabbJl.  ud 
SZiu**  one  drop  of  the  esscntUI  oil  of  almonds  waj  inacrled  into 

It,  and  immcdiiilcly  the  nnimal  was  pU»d  in  a  tefflpuralort 
of  00".  In  two  miitutrs  he  wta  under  llie  iafliicoce  of  Ihc 
poison.  The  usnal  Sfinptom*  took  place,  and  in  Ibree  fuU 
nulva  more  respiration  had  ccaicd,  and  he  laj  apparcaliy 
ilend,  but  the  heart  ww  »till  felt  beating  through  (he  libi. 
A  lube  wa»  (hen  introduced  into  one  of  the  nottrili,  aad 
(be  luogs  were  inQnted  about  thirlj>li*e  timet  iu  a  minute. 
Six  minutes  after  the  cotnmpn cement  of  artiiicial  reaptratjon, 
hu  moved  his  head  and  Ic^s,  and  made  an  effurt  la  breathe 
fit  then  wai  seiiiu]  with  conruluons,  and  again  laj  motion* 
leu,  but  cunliiiucd  to  make  oecaiional  cSbrls  to  breathe. 
Sistecn  minutes  after  its  commence  men  I,  the  artificial  r(h 
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might  be  employed  with  ad? aaUge  for  the  recoTery  of  per« 
foQs  Ii^bouring  under  the  effects  of  opium^  aod  maoy  other 
poisons. 

V. 

The  experiments,  which  have  been  detailed,  lead  to  theGeneml 
following  conclusions.  cluiioiii. 

*  1.  Alcohol,  the  essential  oil  of  almonds,  the  jaice  of 
aconite,  the  empyrenmatic  oil  of  tobacco,  and  the  woorara^ 
act  as  poisons  by  simply  destroying  the  functions  of  tha 
brain ;  universal  death  taking  place,  because  respiration  is 
under  the  influence  of  the  brain,  and  ceases  when  its  func* 
tions  are  destroyed. 

2.  The  infusion  of  tobacco,  when  injected  into  the  in. 
testine,  and  the  upas  antiar,  when  applied  to  a  wound, 
hare  the  pow^r  of  rendering  the  heart  insensible  to  the  sti- 
mulus of  the  blood,  thus  stopping  the  circnlation;  in  other 
words,  they  occasion  syncope. 

3.  Thero  is  reason  to  believe,  that  the  poisons,  which  in 
these  experiments  were  applied  internally,  produce  their  ef. 
fects  through  the  medium  of  the  nerves,  without  being  ab* 
•orbed  into  the  circulation. 

4.  When  the  woorara  is  applied  to  a  wound,  it  prodncea 
its  effects  on  the  brain,  by  entering  the  circnlation  througii 
the  divided  blood-vessels ;  and,  from  analogy,  we  may  con^ 
elude,  that  other  poisons,  when  applied  to  wounds,  operate 
in  a  similar  manner. 

5.  When  an  animal  is  apparently  dead  from  the  influence 
of  a  poison,  which  acts  by  simply  destroying  the  functions 
of  the  brain,  it  may,  in  some  instances,  at  least,  be  made 
to  rccoVer,  if  respiration  is  artificially  produced,  and  con* 
tinucd  for  a  certain  length  of  time. 

From  analogy  we  might  draw  some  conclusions  respect* 
ing  the  mode,  in  which  some  other  vegetable  poisons  pro«- 
duce  their  effects  on  the  animal  system;  but  I  forbear  to 
enter  Into  any  speculative  inquiries;  as  it  is  my  wish,  in 
the  present  communication,  to  record  such  facts  only,  as 
appear  to  be  established  by  actual  experiment.     . 

by  occasioning  repeated  and  long  continued  contractions  of  the 
muscles  of  n^spiration,  on  which  it  acts  through  the  medium  of  Ihc 
spinal  marrow,  without  destroying  tl^  functions  of  the  brain.       :x 

III.  Description 


lu  ihe  puriKSf. 
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in.  - 

Deicription  of  it  Machine  for  fFa*hiMg  Potatoet  and  otkef 
tieiiUnt   Rooft  for  feeding  Cattte:    bj/  Mr.   Wiuutf 
Lmsn,  of  PatUinglon  *, 
SIR, 

OEREWITH  you  will  recdfe  a  machine  for  th«  men 
■  expedilioas  washing  of  all  tuberous  rooted  *l^ge(ables  (incb 
as  pel  tat  ou,  turnips,  carrots,  &c.)  from   the  soil  that  ad- 
heres to  lliem  when  taken  from  the  ground. 

The  utaTcd  cylinder,  revolving  in  a  trough  of  water  so 
slow  as  not  to  cxdle  the  cenlri'fiiga]  force,  is  not  new.  I 
hare  made  use  of  it  myself  twelve  years  ago,  but  atvij) 
fuund  it  cold  and  wet  irork,  to  take  the  roots  from  it  wbea 
Tlifierein(n«J.  "ashed.  To  obviate  which,  1  hare  added  the  lc»er»  anil 
whcuh,  and  fiad  it  a  tcry  great  itnproieinent,  as  a  boy 
Ibercrtilh  can  do  the  work  of  two  men,  without  expusinf 
biuiseir  to  tbe  dangerous  effects  of  dabbling  in  cold  water. 
The  Inporlanco  of  thif  mode  will  appear  Tcry  obrions, 
wbcD  compared  with  the  present  laborious  ooe  used  by  Um 
potati>  sellers  in  London.  The  partini  moliitn  ciren  to  the 
polatOL'S,  by  stirring  them  about  in  a  tub,  caitnot  Jc-jiarate 
the  soil  *o  eli'uclually  from  ihetn,  as  when  the  water  is  more 
Tiulcntly  agitated  by  their  falling  OTcr  each  other  in  a  rc- 
Tolving  cylinder,  neither  will  they  be  so  much  bruUed  a) 
by  the  ends  of  flic  Icrers.  If  the  soil  should  be  particaUrly 
adhcsire,  the  heads  of  a  cunptc  of  old  heath  or  birch 
brooms  put  into  the  cylinder  will  efi'ectiially  ilisengai^e  it 
from  the  eye^  of  the  potatoes,  and  as  the  dirt  separates,  it 
falls  to  the  bottom  of  the  water  in  the  vessel  under  the  cy. 
Under. 

If  you  will  have  (he  goodness  to  lay  this  hefore  the  So- 
ciety, and  it  should  be  deemed  worthy  of  their  attention,  I 
will,   if  necessary,  on  being  rc(|uested,  attend  to   cxplaiu 
the  effects  of  the  machine. 
I  am,  Sir, 

Your  most  humble  and  obedient  servant. 

w.  Li::-ri:R. 

•Tr^ns.  of  Ilie  S."  iety  of  Am,  lol.  wvii,  p.  Zi.     The  silver 
meibl  waa  voted  to  .Mr,  Lester. 
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SIR, 

AGREEABLE  to  your  request  I  hate  procured  ibe Great  nting of 
encluscd  certificates,  &c.,  on  tlie  utility  of  myimprotcd  root  !^'"'"',j"ij^'" 
wadlier,  Which  you  will  have  (he  goodnesa  lo  lay  before  Ibe  iiiih  it. 
Society. 

I  have  00  doubt  bnt  it  would  sa*e  half  (he  labour  in 
washing  potatoes  iu  London,  if  it  were  brought  into  nsoi 
It  is  obvious  to  every  one  who  bos  seen  i(  work,  that  it  is 
greatly  superior  to  the  tub  and  levers  used  by  the  potato* 
niorchanls,  as  it  is  not  so  liable  to  injure  the  roots.  Tho 
soil  is  drawn  from  them  with  more  facility,  and  their  falU 
ing  into  the  basket  from  the  cylinder  is  more  clean  and 
commodious  by  far  than  tailing  them  out  of  the  tub  with  a 
grated  shovel,  from  the  cortiiirs  of  which  many  roota  ar« 
bruised  ;  it  also  prevents  the  potatoes  being  injured  in  quo. 
llty  from  being  lon^  soaked  in  water,  from  which  they 
Mificr  greatly  in  the  common  way. 
I  am,  Sir, 

Your  most  obcAcnt  and  humble  servant, 

W.  LESTER. 

Certificates  of  the   UiilHsf  of  Mr.  Lesteb's  MaMru  for 
,.     Kttsking  Tuberous  Roots. 
SIB, 

IN  reply  (o  your  inquiries  respecting  the  otility  ortheTattmonlfsof 
Toot.washer,    which    I    purchased  of  you    about  twelve"*"'  ''" 
months  since,  I  hare  much  satisfaction  iu  stating,  that  I  havo 
used  it,  constantly,  during  the  last  winter,  and  have  found 
it  to  answer  tho  purpose  for  which  it  is  intended  most  tho- 
roughly ;  and  if  my  opinion  will  be  of  any  benefit  to  you,  I 
have  not  the  least  objection  lo  your  oiakieg  it  public, 
i  am.  Sir, 

Vour  obedient  humble  servant, 

JAMliS  JOUN  FARQUHARSON. 
SIR, 

IN  answer  to  yonra  I  have  to  observe,  I  consider  yonr 
Tool.washer  to  be  a  machine  that  no  farmer,  who  is  in  tha 
habit  of  giving  roots  to  his  stock,  ought  to  be  without.  I 
melt  constantly  in  washing  potatoes  for  150  fattening  sheep, 
bcaide  hogs.  A  man,  and  a  boy  Icn  years  old,  will  waih, 
SuppLEMEHX.— Vol.  XX.X.  Z  witltout 
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without  any  exerlian,  tO  buihels  an  honr,  or  K  man  ^SM 
will  do  half  Ihe  quaniil)'.  I  have  tried  a  few  panoipi  with 
It,  and  find  it  do  tlicm  eqnaUy  as  well,  and  ha*c  dd  doubt 
but  any  kind  of  roots  may  Ih!  washed  with  it.  I  am  Tctf 
much  pleased  with  it,  and  to  must  every  one  who  hai 
tried  it. 

With  (jTcry  wi»h  for  yoar  lucccu, 
lata,  you» slncerclj, 

JOHN  CLARKE. 

To    Mr.  Lester,  '*c. 

LORD  XORTHAAIPTOX  acquaiDts  Mr.  Lester,  Omt 

the  potato -waihcr,  that  was  bought  of  him,  aoswen  Ae 

purpose  perfectly  well,  and  u  approved  by  all  who  ban 

used  it. 

Dtcr^ion  of  Mr.  Lcstek*«  Machiitc  for  veathing  Pot»toe$, 
*c  tlale  IX,  Fig.  I. 
Do^^Vmor  THIS  machine  is  bhown  in  plate  IX,  fig.  I.  The  potk 
toes  arc  put  into  a  cylinder  or  lantern  A  A,  fonned  of  two 
circular  boards,  and  a  number  of  staTes  coo o Mating  them. 
Six  of  these  staves  are  connected  at  the  ends  of  two  pieces  of 
wood,  GO  that  they  can  be  opened  as  a  door,  to  pat  in  or 
take  out  the  potatoes.  The  cylinder  turns  ronedia  a  (rough 
B  B,  filled  with  water,  and  supported  on  four  legs.  On 
Ihfl  end  of  the  axis  of  the  cylinder,  two  pulleys,  ooa  of 
which  is  shown  separately  at  D,  arc  loosely  fitted  ;  these  ate 
intended  for  the  cylinder  to  more  upon,  when  full  of  po. 
tatoes;  they  run  upon  a  swinging  frame  E  B,  which  r«ts 
OR  centres  at  K  F  ;  when  Ihe  long  end  of  the  fraiDe  is  pulled 
down,  Ibe  other  end  is  ratscd  up,  lifting  the  cyllodsr  ont 
of  the  trough  B  B ;  when  the  long  end  of  the  tnme  bo 
comes  the  lowest,  the  cylinder  rolls  doirn  on  1(1  wheels  D. 
lilt  it  is  over  the  hopper  or  wooden  funnel  C,  under  which 
a  wheelbarrow  or  basket  to  rcccire  the  clean  potatoes  is 
placed:  the  door  of  the  cylinder  is  now  opened,  and  the 
contents  turned  out  through  the  hopper  into  the  ressel  be* 
neath  it.  When  the  frame  is  in  this  situation,  the  iron  (o<is 
H,  which  arc  joiolcd  to  the  short  ends  of  the  loters,  form 
Stops  to  the  farlhur  descent  of  the  frame. 
MacleDfuiinc  When  fresh  quantities  of  potatoes  are  to  be  washed,  th^ 
"'  are  tUrowa  in  ut  the  door  of  the  cylinder)    which  is  tiMH 

•hat 
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ihat  up,  and  held  shut  by  two  small  bolts.    The  end  of  tha 

frame  £  is  then  raised  up^  so  as  to  make  the  short  end  the 

lowest,  and  the  cylinder  runs  down  on  its  two  wheels  D 

over  the  trough  B,  till  it  is  stopped  by  two  icon  pi/ongs  fixed 

on  the  end  of  the  frame  £;  the  cylinder  is  then  suffered  to  v, 

fall  down  into  the  trough,  and  the  potatoes^  &c.  are  washed 

by  turning  it  round  by  its  Jiandle  K.    a  is  a  plug  to  let  out 

the  foul  water. 

Any  person  who  has  seen  the  laborious  and  imperfect  Adrantages. 
method  of  washing  potatoes  in  a  tub^  as  practised  in  Lon* 
don,  will  be  confinced  of  the  utility  of  this  machine,  and 
of  its  prcscrTing  the  potatoes  from  being  water  soaked  and 
spoiled,  which  is  the  case  when  they  are  long  immersed  ia 
water. 

■'    ■'    ■■■.     I  I     .    ■       ■   .         , '  .       ■■;,,,      ■       !■  ^. 

IV. 

Method  of  packing  Plants  and  Ttees  intended  for  Expor* 
tation^  io  as  to  preserve  their , vegetative  Powers  for 
many  Months :  by  William  Salisbury,  'of  the  Botanic 
Gardens  at  Brompton  and  Sloane»Street  *• 

SIR, 

W  HEN  I  had  the  pleasure  of  seeing  you  last  Spriag,  iDbcorery  ofm 
mentioned  a  supposed  discovery  I  had  made  of  a  substance^  ^^f^^^^  ^^ 
that  would  preserve  trees  and  plants  for  a  considerable  time  plants  in  a 
in  a  growing  state,  when  packed  up  in  close  boxes:  and SI^J^  *^a« 
that  by  this  method. they  might  be  sent  abroad  to  great 
distances  with  more .  success  and  less  trouble  than  in  any 
other.     I  now  take  the  liberty  of  troubling  yon  with  the 
results  of  several  experiments,  which  I  have  since  made ; 
being  certain,  that  a  greater  demand  will  be  found  for  the 
▼arious  articles  cultivated  in  this  country,  and  the  persons 
who  are  engaged  in  that  trade  benefitted^  when  it  is  publicly 
known. 

A  box  I  have  now  sent,  marked  No.  1,  contains  sped*  Trees  picked  in 
mens  of  tnlip  trees^  and  liquid  amber  trees,  which  were^^ '^'^^°^* 

•»  Trans,  of  the  Soc*  of  Arts,   Vol.  XXVII,  p.  40.  Twenty 
guineas  yere  voted  to  Mr.  Salisbury  for  this  Goromunication; 

Z  3  packed 


» 
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d  up  doKi;  from  September,   1807,  (ill  March,    1908: 

here  then   planted  to  my  nursery;  and    thn  whole, 

Dting  to  BCTcriil  handrcds,  hare  |>r«iif  o  equally  ■»  »rfl 

f  would  ha»e  done,  if  only  transiilanted  from  ooe  pari 

Kher  of  (he  lamt^  gronnd. 

S«anl  tna  FebniBfy  la»t  I  sept  to  Roston  in  New  England  two 

■cHtUtAmcrici.p^^    1^  j„  (iij,  viy,  each  fontntuing  upwards  of  nine  huD> 

itea  irees  of  different  kinds  ;  and  I  hare  laifly  retvired  the 

pi       tig  inlHUgeuce,  (hat  they  hare  all  arrived   safe  aod 

dun«  well,  liHl  that  Borae  fruit  trees  sent  to  the  same  geelle. 

■nu       packed  to  the  usnal  way,  were  all  apoilcd,  owiiij;  to 

i  luu  lel,  in  which  all  the  packign 

rrr«piwW  «'        "o"!  .^uu  to  you,  marked  No.  2,  con. 

tout  tuurtiu  oi  rues,  which  were  packed  up 

""''*'  ,  lia»e  been  in  the  boxes  four 

1^1,  •»>!  I  fc  lu  eriod,  aad  (he  remainder  now 

I  >nsiiit.        a  I  r  stateof  preieiiatioit,  and  J 

L~.  loujH.  I  turea  looatb*  looger,  or  more, 

riu!f  nf  irr«         i  niust  bc^'  Ii^aTC  to  obscfre,  that  the  principal  cause  why 

iil'H'".i''i'-"'     *'■'""''  'jl"'!'""«i'ii';»io">i''''"''''™''i'  l<i"S  joiiriK'Vi  J<,  (hat 

:!!vr""  '  '      if  L^i'  iMrlrj^,..  (.IS  is  c..n.,r,.iJy  fhc  cus.-)  becomes  by  any 

iii,;ius  .1.111. jj.  it   is  v.ry  li  il.lr  Hi  heat,  aiul  ili,'  conttnls  to  bt; 

Xhri<hy  ivryiiiiKh  injuria:   and  iflcfi  liry,   lli?  moisture  of 

tin;  lriv>  bi'Cdiiii'S  i'\lidiis(i'tl,   and  tlity  crjii.-oquciitly  ilie  fur 

L,- >-,.?, -uti-  a;,^   i,y  ;\ir.  l^Ili;,   of  (ilaiilin;  the  articles  in  nitii  or  L.Aoe 

^V-    !      '  ofcirlh,   i?  nltcnJcil  witii  so  luuch  trouble,   ihal  it  has  bi-cn 

sclili>m  foiinil  tosiicciTil. 

rij'.'?---;i';'if  ^1'  patking  my  plants,  I    make    use  of  (he  Ion;;  while 

Ci  ■ -I'ti.itti'i'"  m(is5,   the  yjtlingiiii'n  pnliiitrc   of  Ijiiin;euB,   which  throws  in 

rJi'lrmn  'i[-'  B""^''*  pli'i'ty  ou  peat  b<i..;s,  .luil,  ivlieii  decayed,  fonni;  a  j;reat 

1'"'—           '  pofliou'of  that  substanve.      It  diliers  malerially  from  other 

ivKnik-rful  licfiree,  aud  it  docs  not  apjiear  to  be  liable  lu 
fprmciilalion  in  any  situation,  even  «hen  laid  together  in 
Rri-at  iinaulities;  lifiice  a  ilcii)m|)<.sitioii  does  iutt  rt.nlily 
take  [ilaccj  audit  presiTii-g  (he  poitcrof  aHoidiiig  Bici>lure 
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m  imt)  Dutrimcntto  plants  wlieo  completely'  enfelupcd  ia  it,  as 

L-  appears  by  the  ahore  expurioient. 

A  lam,  with  great  respect,  Sir, 

■  Your  Tcry  obedicot,  aad  must  humble  scrfaat, 

f  WILLIAM  SALISBURY. 

WE  hereby  certify  that  we  packed  op  the  seTBral  (roes 
>nd  planli  at  the  times  marked  in  tlio  Ubeli  of  those  [ii  the 
box  No,  i,  by  desire  of  Mr.  Salisbury,  and  that  the  said 
■perim«ns  have  rtmaiacd  ever  hukc  in  the  buseij  ai  aboTC 
described. 

ALFXANDER  REITH. 
JOHN  WOODHOOD. 
DEAR  SIR, 

THF.  prosperity  of  a  coantry  was  dci 
,  promoted,  than  we  have  happily  witnessed  ii 
j'ilhin  a  few  years,  since  the  study  of  natural  history  fa 
Kcomc  so  general  among  all  ranks  of  society ;  and  pro. 
bably  nothini;  has  contributed  so  much  thereto  as  the  cx- 
fendcd  knowledge  of  botany,  and  the  numerous  collections 
of  vegetable  productions,  which  bavc  lately  been  intra. 
4nced  from  all  partii  of  the  world.  From  surh  sanrcei  our 
^riculturc,  and  many  uf  the  arts,  hare  been  greatly  ima 
proved;  yet  much  still  remains  to  be  accomplished  by  ibeMuchftU 
iuiduous  botanist ;  for  innlance,  neither  the  plants  produc-  """"C 
^[ag  the  cinchona,  or  which  nourish  ihc  cochineal,  have  yet 
reached  our  soil,  nor  are  wc  even  acquainted  with  those 
which  yiuld  many  of  our  most  useful  drugs.  This  i»  uwing,  f"""  ihf  diffl-  i 
in  a  great  measure,  to  the  dittitulty  of  procuring  perfect  ,';;!^''^'^'''"*  , 
seeds,  it  being  a  well  known  fact,  that  many  kinds  will  not  , 

vogctale,  if  k-ftdrybut  a  short  lime  after  gaiherinj;;  and 
the  difficulty  of  keeping  plant*  nlive  during  long  voyages  hu  aodptantialin. 
been  almost  an  insuperable  obitacle.  Impressed,  therefore, 
with  the  importance  of  the  subjuct,  I  wrote  to  you  on  the 
Sib  of  January  laot,  and  have  now  the  pleasure  uf  cummti> 
Dicating  to  the  Society  of  Arts,  &c.,  for  the  bonelit  of  the 
public,  farther  particulars  of  the  mode  I  have  discovered  ; 
sntl  by  whieh  I  am  convinced,  from  actual  expcrimeiiU^ 
trees  or  plants  of  all  kinds  may,  with  rue  and  certainty,  b« 
transported  from  any  part  of  the  globe  to  this  country  snd 
our  culoaics;  beiag  couliiicDt,  that  our  couuierco  will  bo 
improved 
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InproTcJ  by  &  more  certain  mode  or  eiporl'ing  the 

Trutts  with  uhiL'li  our  nurseries  exdoKife!)-  abonml. 

I  ha<l,  S9111C  time  ago,  an  opportimity  of  rieirtng  ft  Urge 
heap  of  Moss  (sphagnum  palatlre.,  Linn.)  which  had  been 
Collected  for  decorating  a  groUoj  I  obscrTcd,  that,  al> 
though  il  had  lain  exjioiod  for  levcral  months  in  the  heat  of 
suinraer,  jret,  with  ihc  exception  of  the  Tcryontside  uftho 
heap,  iU  panicles  appeared  in  the  same  state  as  when  &nt  1 
collected,  and  that  a  gcolie  slate  of  TcgDtation  was  still  go. 
ing  on.  I  niorcoyer  obserttsd,  that  seTcral  species  ot  heaths, 
grasses,  and  plants,  that  had  been  by  chance  colkcled  in 
the  heap,  were  preserred,  and  in  several  instance*  had  the 
same  appcaraaccs  Qs  when  grovriiig ;  others  were  a  lillla  1 
blanched  Tor  want  of  light;  but  ercn  these  were  alire,  and  | 
Zxperimenti  00  capable  of  growing  by  proper  management.  These  circnn. 
stances  led  me  to  make  sonic  experiments  to  ascertain  how 
long  trees  of  different  kinds  might  be  preserred  in  this  snb* 
Stance,  when  excluded  from  the  external  air  ;  and  I  so  far 
Bucceedod,  as  to  keep  them  for  six  monlbg,  part  of  which  time 
had  been  extreme  hot  weather,  and  I  had  afterward  the 
pleasure  of  getting  them  to  grow  in  my  garden  eqaal  to  any, 
that  had  been  transplanted  the  same  season. 

As  I  ha?e  endeavoured  to  discover  what  property  this 
particular  moss  possesses,  when  compared  with  others  gene 
rally  used  for  packing  plants,  I  shall  remark,  that,  as  its 
name  implies,  it  is  m  a  great  measure  an  aquatic,  and  con. 
eequently  not  liable  to  injury  from  moisture,  which  it  has 
the  power  of  retaining  in  a  wonderful  degree,  while  all  the 
Bpecies  of  bypnum  cannot  be  prevented  from  rotting,  un> 
less  they  are  kept  perfectly  dry  ;  and  although  the  mosse* 
in  general,  when  moistened  with  water,  are  useful  to  wrap 
round  the  roots  of  trees  when  packed  up,  yet  they  gradually  ' 
undergo  a  d  LI  com  position  ;  and  cousequcnti]',  if  plants  wer^ 
completely  enveloped  therein,  they  would  decay  in  time 
from  the  same  cause,  which  I  have  proved  in  many  in. 
ttances.  | 

I  was  therefore  !«!  to  ascribe  the  advantages,  which  the   i 
tphagnam  palwlre  p^issesscs,  to  its  property  of  holding  wa.     ' 
ter,  and  resisting  fcrmeolatton  ;  and  I  tun  confirmed  in  this 
(iDmion,  by  a  letter,  wluch  I  have  received  from  my  worthy 
^  ■■  friend 
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friend  Mr.  A.  T.  Thompson,  to  whom  I  had  Eubmitted 
some  of  that  moat,  for  a  chemica]  aoalysU,  and  whole  let- 
ter I  now  enclose. 

The  manner  in  which  I  hare  been  accaitomed  ta  paekModtroriMck- 
upplanU  is  aj  follows.  When  the  moss  is  collected  ftom ""«  P'*""  ^ '*■ 
the  bogs  in  which  it  grows,  it  should  be  pressed,  in  order 
todrain  out  asmach  moisture  as  possible,  and  having  boxes 
prepared  of  sufficient  sizes  for  the  young  trees,  (which  may 
in  IODIC  inilaocec  be  shortened  in  their  branches  J,  I  Uy  in 
the  bottom  of  tbe  box  as  much  mosa  as  will,  when  pressed 
with  the  foot,  remain  of  the  tbicltness  of  four  inches.  A 
layer  of  the  plants  should  then  be  put  (hereon,  obserring 
that  the  shoots  of  each  other  do  not  touch,  and  that  the 
■pace  of  four  inches  be  left  round  the  sides ;  after  this, 
another  layer  of  moss,  about  two  inches  thick,  is  placed, 
and  then  more  plants;  and  I  thus  proceed,  till  after  the 
whole  of  the  plants  arc  pressed  down  as  tight  as  possible^ 
and  the  box  filled  wilbio  four  inches  of  the  top,  which  space 
must  bo  filled  with  the  moss:  the  contents  are  then  troddea 
down  with  the  foot,   and  the  box  nailed  closely  np. 

When  trees  are  intended  to  be  sent  to  distant  countries,  Xratment  of 
I  should  aclvise  such  to  be  selected  as  arc  small  and  healthy  ;'^^  *"**.*'>** 
and  when  arnvcd  at  their  place  of  dcslinaijon,  Ihcy  should 
be  cut  do>va  quite  close,  even  to  the  second  or  third  eys 
from  the  graft,  or,  In  trees  not  grafted,  as  near  the  former 
year's  wood  as  possible ;  and  hating  prep;trcd  beds  according 
(0  the  following  mode,  let  them  be  planted  therein,  to  serTs 
as  a  nursery;  for  trees  of  every  description  suffer  so  much 
from  removal,  that,  anless  the  weather  is  particularly  favour-  * 

able,  they  do  not  recover  it  for  some  time,  even  when  only 
transplanted  in  their  native  climate.  I  do  not  think  it  ad- 
visable, therefore,  to  plant  them  at  once,  where  they  aro 
liable  to  suffer  from  want  of  water,  and  other  attentions  ne- 
cessary to  their  perfect  growth.  I  thcrcfare  recommead 
beds  to  be  thus  prepared  for  them,  viz.  On  some  level  spot 
of  ground,  mark  out  beds  fire  feet  wide,  and  leave  walks  ^ 

or  alleys  between  them,  of  (wo  feet  wide,  throwing  a  por> 
lion  of  the  earth  out  of  the  beds  upon  ihe  alleys,  so  aa  to 
Imtc  them  four  iocbos  biglicr  than  the  beds. 

If 


If  the  ground  is  thallaw,  anil  Ibc  iind«r  tintlun  ji«t  fit 
for  the  ftfowib  of  irro*,  th<!  wliulc  ohould  bo  letnufMl,  aod 
the  belli  made  gaoJ  with  ^  belter  toil. 

AAtuitiiei  of  'fho  )ultaiil»ge  arUin^  frum  plsnliQg  tree*  la  tiiU  wiy  h, 
'""^  that,  thu  beds  b'-ini[  luwer  lliaa  the  wdk«,  the  w*tcr  which 
U  poi)r«d  on,  fur  iup)>art  uC  thtr  tKcs,  ia  prcTcut«d  ftoni 
running  off,  I'iw  pUiiti  are  aUo  le^s  ciij<uied  to  thr  influ- 
ence of  llie  *  iniis  ;  ami,  if  a  dry  and  hot  season  ii/aM  im. 
mciliatel^  fullow  after  tl]>74rcpUntcil,  hoops  cnvrrnl  with  j 
mat»,  straw,  or  cintas,  may  be  placed  oTcr  thro,  tu  pro  ' 
Tcnt  the  suh  from  buriiiug  the  planOi,  aud  to  liindetaloo 
speedy  ciapDratioD  of  moisture. 

Sbtdofor  ihe        In  warm  dintates,  canTSB  cloth  will  answer  best  for  thn« 

*""■  ahad«),  tu  be  fixed  duriug  thu  heat  of  iho  day,  to  as  to  pre. 

Tcnt  the  surface  of  the  would  froiu  becoming  dry  ;  and  if  i 
lUtle  water  be  sprinlLled  upun  thu  coikvas,  oaci?  nr  twice dar« 
ingtboday,  it  will  kfop  it  llKJit,  and  produce  amuiital^ 
mosphcrc  undurneath,  nhicU  wiU  greatly  facilitate  the 
growth  of  Iho  plants. 

These  tbadei  should  be  retnoved  al  the  setting  of  the  sna^ 
and  the  plants  then  watered,  when  they  <«ill  also  reccara 
tlie  bcncHi  of  ihe  dews  liiiiini;  ihi'  nLiilir,  In  the  morning 
tbL-  shades  ihould  he  repl.i.-.  .1,  ami  Ihi^  ;il.ints  (hus  prolfcicd 
till  they  can  Mind  tlic  opfi  air,  I.)  «  hich  ihcy  i.liou!d  i;ra. 
dually  be  inured  by  remoiin^  ih'.-  sl.adei  d.iily  more  and 
more,   till  (hey  can  be  whully  ukeri  u^iay. 

Di.iii»r^  oifi;>t  'I'hc  plants  should  be  pldnftd  ill  rows  across  the  beds, 
about  three  indies  distant;e  fiiiiii  eaeli  olbcr,  and  the  rows 
should  be  abi)nt  nine  incliis  apart ;  and  when  the  jilants  have 
grown  thus  for  one  year,  tliey  may  be  removed  to  (he  places 
where  they  arc  intrnricil  to  remain. 

I  remain,  dear  Sir,   your  ubedienl  sorvanl, 

\VM.  SALlSliURY. 
DEAR  Sill, 

An,ily5ii(,fttiu  THE  analysis  of  the  moss,    whirh  you  put  into  my 

lu!'!!!'""" ''^'     ''^"''S'   haa  alToriied  the  follo-vinfi  result. 

A  portion  of  it  niart'ratid  in  biiiliii);  distilled  water,  for 
twenty.sight  hours,  yieidiil  a  pale  straw. coloureil,  (.liyhlly 
iDueilucinous  infusion,  which  wai  nearly  insipid,  and  of  a 
diiagtccablc  odour. 
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The  infutfioD  of  litoms  wu  reddened  wbea  added  to  it 
With  the  nitrate  aod  acctite  of  barites,  iosoloble  prectpitatea 
were  thrown  down,  as  was  also  the  case  with  the  acetite  of 
lead.  Sulphate  of  iroQ  gare  a  Tery,  slight  olife  tiogo  to  the 
Infusion,  after  standing  eight  hours;  and  with  the  solution 
of  gelatine,  a  small  quantity  of  a  whitish  flocculeot  pre- 
cipitate was  formed,  after  standing  twelfe  honrs.  The 
oxalic  acid,  a  solution  of  pure  ammonia,  and  the  nitrato 
ct  silf  er,  produced  no  effect  on  the  infusion. 

The  conclusion  to  be  drawn  from  these  results  is,  that 
(he  moss  contains  in  its  composition,  beside  the  ordinary 
lirinciples  of  Tegetablcs,  a  very  small  portion  of  gallic  acid^ 
and  of  tannin,  some  sulphuric  acid  in  an  uncombined  state^ 
iuucilage,  and  extractiTe  matter*  No  inference  can,  there- 
fore, be  drawn  from  these  results^  which  explains  in  any 
degree  the  effects  of  the  moss  in  preserTing  the  Tegetablea 
that  are  euTcIopcd  in  it ;  nor  is  there  any  effect  produced 
in  the  air  by  it,  more  than  is  produced  by  mosses  in  general, 
vrhen  in  an  uncorrupted  state ;  other  causes  to  explain  the 
preserTatiye  property  of  the  moss  must  therefore  be  lo'oked 
for,  and  these  are  to  be  found,  in  my  opinion,  in  the  pecu- 
liar qualities  of  the  moss,  connected  with  its  own  existence 
AS  a  liTlng  plant. 

Plants  which  are  taken  from  the  earth,  and  packed  up  to  Pianti  winnot 
be  sent  abroad,  or  to  any  distance  so  considerable  as  to  J[^*?i^"*"" 
keep  them  for  some  length  of  time  in  the  package,  will  not 
f egctate  when  again  taken  out  of  it  and  planted,  unless 
some  degree  of  Titality  has  been  presenred  during  the  period 
that  they  have  been  out  of  the  ground. 

To  preserre  this,  four  circumstances  are  essential  in  the  Circiimstancei 
packing  material;  softness,  in  order  that  the  delicate  P«rt8j^"***  ^ 
of  the  cnYcioped  vegetable  be  not  injured;  looseness,  that  a 
certain  portion  of  air  be  contained  in  it,  and  that  an  equal 
temperature  maybe  prescryed;  moisture;  and  the  power 
of  recasting  fermentation,   and  the  putrefactife  process. 
All  of  these  circumstances  this  mos^  possesses  in  a  remark- Bog,inost  emi- 
able  degree;  its  power' of  absorbing  and  retaining  ™ois-^|^y 
turc  is  more  considerable  than  that  which  perhaps  any  other 
noss  possesses,  it  is  light,  soft,  and  loose  in  its  texture, 
Md  iM  vitality  is  so  considorabje,  as  to  carry  ORithe  powora 

of 
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itstloD,  and  consequently  to  enable  it  to  resist  f«r- 
on  and  pulrefactioo  for  a  Tcry  great  length  of  time. 
id  under  such  cjrcumstancci,  the  pUntj,  which  are 
up  in  the  moss,  enjoy  a  kind  of  life  in  some  degre* 
to  that  enjoyed  by  an  animal  in  a  torpid  state,  tha 
OS  of  life  arc  snpporled  at  a  very  loif  stale,  but  stfll 
it  to  preserrc  thetn  in  a  uitualion  to  bu  acted  upos 
nrable  eircumstanccs,  when  again  planted.     Such  » 
\_ory  I  liaTc  formed  of  the  effect  of  this  moss  in  pre- 
plans;  (he  many  necessary  calls  of  my  profession 
It  allowed  me  lime  sufficient  to  tnTestigate  the  tub. 
could  bare  wished  to  han 
'  plead  my  apology,  for  the 
■■  nion  is  presented  to  yon.     I 

1  falue,  both  to  botany  and 


Yours  truly, 

A.  T.  THOMPSON. 

Dear  Km, 

I\  aiidilion  1(1  t!ie  account  w  hich  I  delivered  to  you,  re. 
)^]iccting  my  nitlliod  of  packing  plants  for  exportaiiou  in 
-  llie  splia^^nuni  pa  lustre  moss,  I  beg  leave  to  observe,  that, 
at  tin:  lime  (lie  cave  «as  |)actcd  up,  which  I  sent  to  the 
Aili.ij)lii  in  .Tanunry  last,  a  similar  package  was  sent  from 
me  to  Sierra  Lciine,  by  ilesire  of  llic  African  InstiliHion, 
who  wished  lo  Introduce  into  that  colony  the  mulberry  free 
for  fecdiiig  silkworms;  also  diDerciit  kinds  of  vines,  and 
other  fruit  trees,  amounting  in  the  whole  to  ne.irly  fifteen 
hnndreil  trees. 

Thry  arrived  there  ill  about  four  lUonths  afrer  the  pack- 
age u;is  made  up,  and  Ihe  trees  were  planted  under  the  di- 
rection of  a  gentlem.in,  to  whom  I  gave  a  copy  of  (ho  in. 
Slruclion-s,  which  arrompinied  my  former  letrer  to  you  of 
iasl  Jaunary.  The  foliouini;  account  of  tliem  has  since 
ajipeared  in  the  African  Herald.  "  A  number  of  fruit  and 
other  trees,  among  which  arc  the  while  and  red  mulberry, 
vines,  ^c,  have  been  sent  from  I,ondou,  by  order  of  Iha 
African  Institution;  all  of  whkh  are  at  present  growing 
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here,  iir  a  very  floorisiiing  state;  and  a  piece  of  ground  it 
clearing  in  tho  mountains,  to  which  they  are  intended  to 
be  removed  the  next  season.'' 

I  requested  the  gentleman,  to  whose  management  the^Afncan  plants . 
plants  were  entrusted,  to  acquaint  me  how  they  succeeded,  ^^}^^  Englmnd^ 
atfd  to  use  the  same  moss  in  packing  up  for  me  some  of  the  moss, 
wild  plants  of  that  neighbourhood,  which  he  did  in  June 
last ;  and  at  the  same  time  I  receiTed  a  letter  from  Mr. 
Macaulay  of  that  place,  with  the  followi  t^  intelligence. 
^^  The  plants  which  were  bought  of  you,  and  sent  ont  by 
the  African  Institution,   all  thriTe  Tery  well,  except  the 
tea  tree,  sour,  sop,'  and  a  few  others*    The  mulberries,  &c., 
grow  most  luxuriantly;  most  pf  the  trees  have  been  re. 
moTed  to  a  more  temperate  situation,   about  three  milef 
hence,  where  the  remainder  will  soon  also  be  planted." 

This  letter  arrived  by  the  Derwent,  captain  Colombine^  and  arrived  in  a 
who  also  brought  me  a  box  of  plants  packed  up  in  ^^^vec^lu^'^ 
moss,  which  had  been  pre? iously  sent  with  the  above;  and 
although  the  package  did  not  arrive  at  Brompton  before 
the  5th  of  October  last,  the  plants  were  in  a  fine  state  of 
vegetation,  and  are  now  growing  in  my  hot-house;  and 
even  the  moss  itself  had  preserved  its  vegetative,  state,  and 
was  perfect. 

I  have  been  thus  particular  in  my  description  of  the  fact, 
as  it  is  a  corroborating  proof  of  the  utility  of  this  moss  for 
such  purposes ;  and  as  the  removal  of  trees  cannot  be  other*       , 
wise  effected  in  long  voyages,  without  great  expense  and 
inconvenience. 

I  am,  with  great  respect.  Dear  Sir, 

Yours  very  truly, 

WILLIAM  SALISBURY. 

Reference  Jo  Mr.  Salisbury's  Method  of  managing  Planitf 
qfier  they  are  removed  from  the  Package.  See  Plate 
IX,  Fig.  ^,  3. 

The  plan  fig.  2,  at  the  bottom  of  plate  IX,  represents,  Method  of  mar 
on  a  small  scale,  sections  of  the  beds  and  alleys,  with  the  "fS<"?\^<: 

'  '   '  plants  aft^r 

plants  as  first  set.     The  beds,  a  a,  are  to  be  made  on  level  their  arrival. 
ground,  each  bed  to  be  five  feet  wide,  with. a  space,  bbb^ 

l>etweeQ 
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■  each  for  a  road.     A  portioD  of  the  earth  ts  to  ba 
,  out  of  the  fiTc  feet  bods,  upon  these  ro«d»,  loute 
'  lem  four  inches  higher  than  the  beds,  as  shown  in  tb« 

C  represents  the  plants  as  fint  set  out,  with  an  atchKl 
if  canvas  cloth  over  them  ;  D  shows  the  plinls  when 
ire  grown  In  tlie  beds  for  some  time,  aad  in  a  state 
(cau     or  pUnliug  out. 
mntOtaa^t        1       llustrate  Ibc  mode  of  CDlting  or  pruning  the  plant), 
pm^thcu.   ^f^_     ,py  g^g  reinoTcd  from  the  package  :  fig.  3,   No.  I,  h 
cd  to  be  a  fruit  tree,  of  ooe  year's  growth  from  tbs 
ihiii  is  a  maidvn  plant.     It  is  to  be  cut  down  asis  re- 
yr  II  it  season's  growth  will  foipi 

the  ..ri  to  remain  as  a  dwarf,  or  if 

.     9 11  reprt  >.  4,  it  will  form  a  standard, 

.iiy  in  orchards  with  high  gtetnti 

'  I  jui  of  toe  IB       of  cattle.     No  5  is  supposed 

'  ui  wnf  small  i  at  has  not  beeo  grafted,  bnl 

A  for  [daDting.  6  is  the  form  it  wilt  make  tk* 

I  g  season,  whai       najbeleft;  or,  should  it  be  in- 

boded  for  timber,  a  re  a  crooked  stem,  cut  it  cIoM 

down  to  the  grnond  as  ai  No.  7,  and  it  nill  throw  op  se- 
veral shoots,  which  should  be  all  cut  vd  bnl  (hi:  Jfronyc^I, 
and  (hat  hHI  niiikc  Ihc  tree  No,  8.  This  may  afterward 
be  kept  (rimmci!  up  (o  a  single  stem,  and  a.  tret;  be  fgrmeil 
niiicli  lietlcr  than  in  any  other  mode. 
ri.mi'ki;'!  ^''  IJ-   fhe  packases    of   plants,    i\os.    1    and    2,    men. 

alin-  iiiiin'         (ioneJ  in  Mr.  Silisbury's  first  letter,   were  opened  and  t'i4- 
iui..i:i,:.  mined   by   the  committte  of   agti culture,   on    the   lOlli   of 

January,  1809,  when  all  (he  pljnis  appeared  to  be  in  a 
Stale  fil  fur  regetation.  The  boxes  were  then  closed,  and 
placed  in  the  Boeiety's  model  room,  and  opened  ai;ain  uti 
the  301h  of  .May,  at  Ihe  distribution  of  the  rewards  of  the 
soriety  ;  the  plants  were  (hcu  in  a  State  fit  for  growth,  hav. 
ing  formed  both  new  roots  and  branches  during  their  con- 
fini'mcnt.  Itappcars,  therefore,  that  the  plants  were,  from 
their  first  enclosure  by  Sir.  Salisbury,  (bus  preserved  nine 
mouths  out  of  the  earth. 


FfABATOI  foa  CLEAJItMC  CBimm. 


Description  of  an  Apparatm  used  at  Sheffield  for  eleanritg 
Chimaest:  bg  Mr.  Sakuei.  RoBErra,  Chairman  n/  a 
Committee  appointed  ut  that  Place  fur  em-imrnging  the 
StBcepingiff  Chimnegi  aithout  the  une  of  Climbing-bojf**. 

1  HE  two  bruihes,  PUte  X,  fig.  1,  and  3,  are  those  Appintui  lb 
which  at  present  appL'ar  to  answer  best  the  inlencled  pur-'!*?"'"^ 
pusc.  Fig.  I  is  thti  <ia>ieat  to  work  ia  difficult  chiraoeys; 
but  in  thuse  wliich  are  tolerably  straight  No.  3  nill  be 
found  the  uorc  conrenieut,  as  it  clears  itself  bettor  of  th« 
soot  in  ascL'iiiiiiitc.  Soldered  on  the  inside  of  the  iron  hoop 
A,  at  A  is  a  hollow  iron  tube,  goiug  through  the  woodtiit 
balls  B.  The  nut  C  screws  upon  the  upper  end  of  Ibo 
hollow  tube,  through  which  (he  ropo  passts,  and  fastens 
(he  whole  together.  The  balls  B  arc  put  upon  the  tube  iti 
separate  parts,  divided  at  </,  for  the  conrcaicncy  of  putting 
in  and  replacing  the  brush  part  F,  which  is  composed  of 
brtitlcs,  whisk,  and  whalebone.  The  whisk  (which  should 
be  well  selected  far  the  purpose)  is  in  the  middle,  on  cacb 
side  of  which,  above  and  below,  is  a  row  of  whalebone^ 
split  thin,  with  the  flat  tides  towards  the  whisk,  and  abofc 
aud  below  the  whalebone  are  bnstles.  Cure  must  be  takea 
that  the  whole  is  not  loo  thick  and  strong,  otherwise  it 
will  be  difficult  to  get  ia  and  out  of  the  pipes  ou  the  topi 
of  Uie  chimneys;  where  they  are  pressed  together  between 
the  ball*  B,  they  should  not  be  thicker  than  three  eighth) 
of  an  inch.  Great  care  must  also  be  taken,  that  the  purls 
of  the  brushes  are  well  fastened  together,  and  firmly  fiacd 
between  the  bails  B,  so  as  not  to  be  loosencl  in  working. 
The  diameter  of  iho  balls  B  is  three  iucbes.     The  disUoM 


*  Abridged  from  the  Trans,  of  the  Soc.  of  Arts,  vol.  xxvii,  p. 
SOS,  TheSocictj.  anxious  to  relieve  the  suffcriogs  of  humanity, 
have  attended  with  much  pleasure  to  the  endeavours  of  the  iitlu- 
bliants  of  ShrtTii-ld,  and  cooperate  with  thetn  in  thdr  attempts  to 
supersede  the  necessity  of  envploj-ing  climbing  beys;  they  have, 
theiefor'',  imiiiL-dialely  on  receiving  tlie  following  cominunication, 
ordered  it  to  be  InMrted  in  their  volume,  and  an  explanatory  en- 
graving of  the  macltinery  employed  lu  be  aiine\cd. 

between 


j|M  ArMSATV*  FOR  ctUxiNc  cinttmrt, 

en  the  two  bruihe*  FF,  in  drawing  fig.  2,  is  sbonl 
nchea.     Tbe  wooJeo  mbt'»  D,  (which  arc  about  one 
n  diameter,)  through  which  tho  rope  passes,  (houl<l 
■     ,,       '  a  loo  long;  (he  shortest  iiexl  the   brash  !<hould  rot 

I  fiFiecn  inches.  They  slioulJ  gradually  increase  in 
'  as  they  recede  from  the  brush  to  the  bottom,  where 
houM  not  exceed  ihirly  IdcIics.  The  lirnsh,  fig.  3, 
>od  deal  simiUr  to  a  h»Illc  brush,  the  hanilte  about 
■  Tovi    setlunft,  made  of  whalebone,  wrapped  with  iron  or 

wire,  the  brush  part  made  of  (fti^tles  only.     It  will 
nd  to  be  Fcry  useful  in  cleaning  short  flues,  &c.  iQ 

'  I  thin  which  the  inacbiae  maj 

OaiUiraiic* '  k  useful  in  rooms,   where  it  il 

MBiftamI  '^'^^  ''1°  '*^^^*  particle  at  soot 

isWOaiOH.  11,^  irs  E  are  of  oak,  ahont  oae 

■  half  an  inch  thick,  (umiag 

in-pin  re  two  small  iron  rods,  slip< 

■  pon  pegs  Bi  >r  which  is  suspended  a  linra 

Mlh,  the  one  imney,  H,  a  short  one,  the 

oiner^   ns  show"  D_v  trii-  uu  line  I,   a  long  one,  reaching 

tu   and    resting   Tito  or   t.ix   inches  upon  the  ihior.      ee  are 

small   pcRs,    "liicli,   when   Ihe  bars    V,   arc   closed,   fil   into 

the  tiolrhcs  rir.   so  as  lo  slop  the  b.irs  in   the  proiicr  place, 

and  prevent  Ihdr  beinp  opened  Ihe  urong  way.      When  the 

bars  I''  arc  opened,  they  stretch  the  tapes  K,    which  arc 

fastened  to  the  tops  of  the  bars  h,  and  are  about  three 

.       feet  si\  inches  long,  lo  which  extent  only  Ihey  suffer  ihc 

bars   to    open.       When   thus   c\teinied,    and   pl.iced  in    the 

proper  silnation,  a  loose  sheet,  of  the  same  hind  of  linen 

as    (he    curtains,    is    tlirown  oit:r,     and   han^s  down    otcc 

the   (apes,   and   upon   the   floor  at   each  cnil,   buttoning  to 

the  curtaiiie   at  (he  corners,   so  as  to  form  a  conipiete  lent, 

about  fiec  feet  long,  four  feet  « ide,  and  fire  het  high,  with. 

in  which  both  the  man  and  the  boy  can  stand  with  the  ma. 

chine  to  work  it. 


Ahilract  of  a  Paper  on  the  bitter  Substance)  formed  bj/  the 
Acliun  of  Nitric  Add  on  liuligo  :  by  3/r.  Ciietreul*. 

^  I.  I.  Before  I  recite  my  exporimenU  od  the  bitlcr  Action  of  niiri. 
sad  acid  GubsUnccs,  that  arc  obtained  b^  treating  iDitigo  "'^  °"  """P* 
with  nitric  acii),    I  will  brieiiy  atlvert  ta   the  labours  of 
ethers  on  the  same  subject  at  diffi-rent  periods. 

2.  Mr.  Ilaussman  was  the  first,  who  made  known  (he  for- Amer from  it, 
mation  of  the  biller  principle  by  the  action  of  nitric  acid 

on  indigo.     Air.  Welthe'r  afterward  oblaincd  it  from  siilk  fay  uiJ  from  iUk. 
means  of  the  same  acid,  described  iis  principal  properties, 
and  giTe  it  the  name  of  amer. 

3.  Messrs.  Proust,  Fourcroy,  andVauqnclin,  have  shown  Almost  all 
in  several  papers,  that  almost  all  organic  substances,  into  "'g='t"^-  ';'t^- 
(he  composition  of  which  nitrogen  enters,  yield  Wcllhcr's  -indfiEqucntly ' 
aiQcr,  and  frequently  benzoic  acid.  hcmoic  acW. 

Messrs,  Fourcroy  and  Vanijiielin  studied  with  great  at-  Proper tia' of 
tenlion  the  properties  of  the  amer  obtained  wilh  indigo,  f^r' "™"''"*. 

•^      r  n       to  ruurtroy  4ud 

They  observed,  that  it  was  acid ;  and  that  it  was  to  be  con>  Viuquelio. 
sidered  as  a  superoiigcnaled  hydrocarburet  of  nitrogen, 
forming  with  pure  potash  a  detonating  compound,  wliich 
appeared  not  to  contain  any  nitric  acid,  as  Welther  had 
said.  They  observed  farther,  that,  if  the  action  of  the 
nitric  acid  on  the  iudigo  was  stopped,  before  (he  whole  of 
(he  amer  was  formed,  an  acid  was  obtained,  which  sublimed 
in  while  acicular  crystals,  and  appeared  much  to  resetublo 
bcn/oia  acid. 

4.  Mr.  llatchett,  in  liis  learned  researches  concerning  (he  Mr  Hut^hntt 
action  of  sulphuric  and  nitric  acids  on  vegetable  compounds,  •ftifi^iil  unnio. 
made  known   several  products,    (hat   precipitate   gelatine 

as  tannin  doen:  and  on  account  of  this  property,  com- 
liincd  wilh  several  others,  he  called  them  artiUcial  (anniog 
matter. 

5.  lobscrTcd  in  the  year  180S,  that  the  extract  of  Brazil  Action  of  nliric 
wood  was  concerted  by  nitric  acid  into  a  bitter  sulistaocc,  *^^  ""  ''"*"• 

"  Ann.  de  Chim.  Tol,  Uxii,  p.  113,    Read  to  Ihc  NatioiQl  In- 
Blilulc,  the  JOth  of  Nov.,  IBUV.  • 
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352  *enos  or  wtrtic  Acii>  oh  iwsrso. 

that  dilTrrci]  from  Dm  Bmcr  or  Wdlbrr :  and  cflOiidcTM}  ft 
u  B  coapouitil  of  mtrk  odd,  amer,  and  artifidtU  fan^K, 
•odoBaloM.  6.  Mr.  Braconnot,  to  a  paper  on  |uiii-resins,  » peaks  of 
CO  acid,  which  he  oblainnl  with  aloes  and  ntliic  add.  He 
renaiked,  <faa<  this  acid  bort  %ome  aoalagj  to  ibe  amer  of 
iD(Ii|!o,  uid  also  ti>  an  oran^e-colaund  fnbsrance,  (M 
Mntri.  KoUTCrof  and  Vauiinelio  had  formed  witb  mufcnlar 
fl«ah  and  niliic  acid*. 

1  7.  In  the  moiiih  of  Jamisrj-,  1809,  I  re^umw!  nij-  cu. 
nination  of  ihu  amer  of  Brazil  wood,  in  order  ro  Sod  bov 
far  it  Tucmtilcd  the  aloclic  add  of  Mr.  Braconnot,  vhrs 
Mr.  Vauqacliu  cominuoicatFd  to  oie  a  k-llvr,  in  which  ft« 
«at  ioforiuod,  that  Mr.  Morelli,  prafessor  of  rh^nrbfrj-  at 
Udina,  had  obtained,  by  disTilting  indigo  with  nitric  add, 
■n  acid,  that  formed  a  detonating  compooiid  with  potasb, 
soda,  the  o:iides  of  iron,  tcjd,  siltcr,  &C.  tt  was  added, 
that  Mr.  Moreiti  considered  it  as  a  n<>*  acid,  because  it 
could  not  be  confounded  with  Ihc  benzoic,  which  iMcsts. 
Pnurcroy  and  Vauquelin  said  thcy  had  formed  with  imligo. 
Mr.  Vauquelio  was  desirons,  that  I  should  repeat  these  ei-    ' 

-  prrimcnts ;  atiJ  af  the  sami' time  rcqni'slrj  mc  (o  craminc, 
whi'ihcr  tlie!.c  acid  and  detonating  iirodiitls  li'nl  not  owe 
their  prupfcrticn  to  some  nitric  acid,  which  Ihcy  retained  in 
fomhliiLition. 

^11.  S.  Into  a  retort  I  poured  fnur  parls  of  nitric  arid 

■Lai  aa-'  [1-283]  diluted  with  four  parts  of  water.  A  re. 
cciver  bein^  fit'cd  to  it,  I  placed  It  on  a  modcratcTj'  warm 
panii  heat,  and  added  gradually  two  parts  of  Onafimala 
indigo  cuarscly  pounded.  The  niinture  grew  hoi,  and  a 
quantity  of  nilrous  vapours,  carbonic  acid,  &C.,  wa*  erolTcd, 
Fearini;  the  action  would  become  too  violent,  1  rcrao»cd 
the  a|}i]ara1us  Id  a  cold  sand  balh,  and  left  the  substances 
to  thcinackes  for  four  and  l«  cnty  hours. 

!).  During  this  lime  nitric  acid,  prussic  acid,  and  a  small 
q.iau'ii^y  of  yellow  bitter  matter,  had  parsed  into  the  rc- 

lU.  The  liijuor,  tJiat  remained  in  the  retort,   was  of  a 
reddish  yellow,  and  two  concrete  snbslanccs  floated  on  it. 
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The  most  >baodaiit  had  the  appearance  of  a  resin:  The 
other^wa»of  an  orange-colour,  and  disseminated  in  this  in 
the  form  of  dotff.  These  were  both  separated  from  the  li- 
quidy  washed  with  cold  water^  and  then  boiled. .  The  resio- 
^  OU8  mutter  congealed  on  cooling ;  and  the  orange-coloured 
substance,  after  haTingdissolTed,  fell  (o  the  bottom  in  small 
grains,  wliich  did  not  adhere  to  each  other. 

11.  The  water,  that  had  been,  employed  to  separate  these  The  liquid 
two  substances,  was  added,  to  the  liquor  (10)  left  in  the^'*^^* 
retort,  and  then  distilled.     Citric  acid,  prussicacid,  amer,  Products; 
and  a  UttJc  ammonia,  passed  into  the  receiver.     The  con.  Yielded  crystals 
centrated  Kquor  on  cooling  let  fall  crystals  formed  of  tfce^*™*""***^ 
cmer  of  Weltiier,   and  of  the  benzoic  add  of  Messrs. 
Fourcroy  and  Vauquelin.     Aaving  dissolved  these  in  hot 
water,  I  obtained  by  cooling  the  crysiallized  acidj  retaining  .  ^  . 

a  little  amer ;  and  by  CTapo  rating  the  liquid  fine  yellow  scales 
of  amer. 

i?.  The  liquid,  which  had  furnished  the  crystals  (11)  of ''<^t  on  from 
amer  and  acid,  after  boiling  down  let  fall  a  red  liquid  ««&-C«ten^ 
stance  resembling  a  fat  oil. 

13.  The  supernatant  liqnor  (19)  was  evaporated  io  dry.Morc  of  thia^ 
ness,  and  hot  water  poured  on  the  residuum.     Oxalate  o/^^^  oxalate  of 
iime  was  left  undissolved ;  and  the  water,  on  cooling,  let 

fall  some  oily  matter,    and  afterward  a  yellow  sedimeniy 

_  m 

uhich  zcas  pretty  soft^  and  differed  from  the  oily  matter  onlj 
in  the  proportion  of  its  principles. 

14.  I  shall  now  proceed  to  eiamine,  Ist  the  amer;  ^yTheproducn 
the  acid  substance,  which  has  been  compared  to  benioic^*"™ 
acid;  3(1,  the  resin.     The  other  products 4)ciiig  only  com. 

pounds  of  these  three,  I  shall  not  speak  of  thorn  under  se« 
parate  heads;  but  I  intend  in  a  future  paper  to  return  to^ 
the  substance  of  an  oUy  appearance* 

§  IIi:  Art  1.  Of  the  Amer. 

15.  The  scales  of  amer,  which  I  mentioned  (11),  re-Tbtaaariiiu 
tained  a  little  resin,   whence  they  derived  a  deep  yellow  ^^^'^ 
colour;  and  a  small  quantity  of  the  acid,  which  has  bemi 

called  the  benxoic,  but  whick  I- shall  designate  under  the 
name  of  volatile  acsd* 
SurPLOfsNT.—- Yql.  XXX.  A  a  Wheo 


^854t  *     -MnoR  or  MiTKic  Ac»  eir  la 

lu  pTopeiiits         When   tli«  Boier  h   tery  pure,  it  h  while  inclining  to 
w  tapuie.       gtrair-oolour.     Ita  iolntion  in  water  is  not    rcddcnul  bf    ' 
Kails  of  Iron  at  a  maximutn.     That  which  was  employed  in    | 
Ihe  following'  cipcrimtnts  had  been  bblled  in  nitric  add:    ' 
afterward   er^italizMl   rcpcaicdlj ;    combined    with  polasb,    ' 
and  ihrn  sqiuratHi   from  it  bj  muriatic  acid;  and  lastljr 
crplallixed,  till,  whi^n  rcdissotred  Id  irater,  it  no  longer 
jirecjpilatcd  nolutinn  of  «il»pr. 
'  Arilonof  hrit       tS- The  anrr,  being   gcnllj' healed  in  a  common  phiiF,    , 
™  "  sublimed   In  liltlo  neidlej,   or  scales,   of  a  white  coloar  in-     ' 

dining  to  ^Iraw.j'etlow.     Thrown  on  a  redhoi  irou  it  took     I 
'  fire,  and  left  a  coal,  whicli  melted.     If  exposed  to  a  red 

heal  in  a  retort,  a  prctlj  iitrong  smell  of  nitrous  acid  and     | 
of  prussic  acid  is  ctoWihI.  | 

Appanitufor        To  examine  Ihc  products  of  the  amor  subjected  to  the 
e^ini^ng't.    ^^^.^^^  ^f  ^j^,,^  |  conlrired  an   apparatus  consiiting  of  a     i 
glass  ball  surmounted  with  a  tube,  which  terniinaled  under     I 
'  ,'  ajar  fillud  with  mercury.     Into  the  bait  I  introdacedS  dec     J 

[SgTS.]  of  amer,  more  wciutd  hare  burst  it,  and  futeaed 
tha  tube  to  the  jar  by  means  of  a  wire.  I 

IIi'ji  applW  17.  When  the  apparatus  was  thus  arranged,  I  heated  the 

ball  with  a  rcdhotcual:   the  amcr  mtllcd,  grrxr  Wark,  and 
toulc  fire  ;  a  light  coal  remained  ;  and  aqueuus  rapour,  g;i», 
and  a  litlle  charcoal  passed  into  Ihc  receircr 
Cjicoui  pii-         The  gaseous  product  reddened  litmus  paper.     It  had  Ihe 
'''"''  smell  iif  iiilrous  arid,  luitcd  with   (hat  of  [irussic;  and   I 

anulv'.ed   it  in   Ihe    fullouing   mode.      I    first    passed   Eome 
wairr    Inlo    Ihe   jar,    and  a  slight  absorption   toeli    place. 
r.,Ti.n„r  .Mill     Vlicn  this  appeared  to  b^at  an  end,  I  shifted  the  water  to 
l""""^^-'^"'-      another  jar   filled   wilh    mercury;   and   f.mnd,   that  it  had 
dissolved  a  poriion    of   amer,  which  had   been  Tolatitir.ed 
without   decomposition,     some    carbonic    add,     and    some 
HI,„lppr,t„jft.  prussic  acid.      To  delect  Ihe  latter  it  was  necessary,   to  si. 
iiig  lilt  biur.     lurale  Ijic  liquid  with  carbonate  of  potash;  and  pour  it 
inlo  a  small  gla's  retort  adapted  to  a  receiver,  in  which 
were  some  threads  twisted  together,  impregnated  with  greco 
sulphate   of  iron,  and  afterward   dipped  in   a   weak,   solu- 
tion   of   potash.      On   distilling,    water  and   prussic  acid 
passed  over  ;  and  the  thread,  afler  having  been  washed  with 
wcali.  mufiatib  acid,  became  blue.     (If  sulplutc  of  iron 
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were  mixed  directljr  with  thp  liquid  saturated  with  potadi| 
•o  prassian  blue  was  obtaiDed).  ^ 

The  residuum  of  the  distillation  was  reddish,  and  gelati*  Residuum. 
nized.     Sulphuric  acid  eroifed  from  it  a  smeJl  of  prustic 
acid,  mixed  with  that  of  nitrous  acid. 

The  water  therefore  had  dissolved,  beside  the  undecom-  Nitric  acid  uA 
posed  amcr,  carbonic  addy  prussic  acid^  and  nitric  actrf;*'*^*?***^- 
and  I  have  every  reason  to  think,  that  it  contained  a  little   * 
ammonia. 

18.  The  gaseous  residuum  insoluble  in  water  was  placed  The  gaseous* 
in  contact  with  a  solution  of  potash  for  twenty-four  ^^ou^rs,  P[Uf^J|^'*^^^ 
in  order  to  abstract  from  it  the  carbonic  and  prussic  acid,  were 

that  it  might  still  retain.  After  this  it  was  carefully  wash- 
ed. In  this  state  it  did  not  redden  infusion  of  litmus;  bot 
as  soon  as  it  was  exposed  to  the  air,  it  reddened  it,  and 
produced  a  pretty  strong  smell  of  nitrons  acid ;  %o  that  It 
must  have  contained  nitrous  gas.  It  burned  in  the  same 
manner  as  oily  hidrogen.  I  had  observed  several  times, 
that  this  residuum  extinguished  burning  substances,  l>ec^use 
then  it  contained  a  great  deal  of  nitrogen  gas;  and  at  other 
times,  that  it  burned  like  carbonic  oxide  gas.  It  appeared, 
that  these  differences  were  owing  to  the  degree  of  rapidity, 
with  which  the  amcr  was  decomposed. 

The  gaseous  residuum  insoluble  by  water  or  potash,  there-  nitrk  oxide,  ' 
fore,  consisted  of  nitrous  gas ^  injlammable  gas^  and  ni/ro.  **i^™****»  ***** 
gen.  As  I  was  not  able  to  make  an  accurate  analysis  of 
this  residuum,  I  cannot  say  whether  the  whole  of  the  nil 
trogcn  came  from  the  air  in  the  apparatus,  the  oxigen  of 
which  was  converted  into  nitric  acid  by  the  nitrous  gas;  or 
whether  part  of  it  arose  from  the  decomposition  of  the 
amer. 

19.  From  these  facts  it  appears  to  me,  that  amer  in  a  Composition  ol* 
compound  of  nitric  add^  and  a  vegetable  matter^  probably "°^'' 

of  an  oily  or  resinous  nature.  Perhaps  it  may  be  objeetiedy 
that  the  nitrous  ^as  obtained  may  be  formed  during  the 
process,  by  the  compression  the  gasses  undergo:  as  is  the 
case  when  hidrogen  is  detonated  with  oxigen  containing  nf» 
tro^n  in  Volta's  eudiometer,  or  in  a  glass  globe  for  the  re^ 
composition  of  water:  but  the  compression  of  tbegastesia 
tiicse  apparatuses  appears  to  me  to  be  much  greater^  thaa 
*-  A  a  3  they 


tmoM  a*  viTUc  torn  ou  i 

Aey  apetimm  m  tfce  delaaalJaa  nf  sBrr.  Ha«nw,  4« 
ficti  tkat  foUa*,  and  tliiNc  vkick  I  pnrpaM  m  rridc, 
wUlakow,  ihwitbAoK  Mi«r»l  tm  coiiNr*  »mtr  «  *  w. 
|M«id  of  nitric  acid,  Ikui  •*  •  sBbUvce  f«r»c«l  Jtrtctj  of 
ciigcti,  bidrojcfi,  utiMio,  and  ■ttrogca. 

to.  Amtr  U  mvcfa  uure  tvlnhle  •■  hoi  water  iban  in  eeti. 
Ill  M>lBtio«i  is  aciJ,  *er]r  tniter,  and  ctoa  a  tiiUe  aktnaigciiL 
If  it  bo  mixnl  wilfc  a  cAncratraUd  laUtiait  of  pota^k,  *aiaU 
ncedlj'  crj^tUli  of  a  gold  colour  are  uhtainal,  wbidi  area 
caaposMl  of  aawr  and  poU»h,  aiut  hate  been  deicribcd 
hf  Wdlber,  Fourcroj^,  and  Vaaquelin.  Tbeae  cr^ub 
lamilf  when  bulrd.  Thej  onnot  be  be«ted  m  a 
I  wkbout  breaking  i(  to  pioea.  If  15  cenl.  [f$rs.] 
In  •  tBHtJI  atM)'  matrau,  a  loud  drlunatiMi  li  pro- 
u\  h  filled  witb  tool,  anJ  a  tmell  of  pmsuc 
addlt  flBlUeil.  if  the  matrau  be  cl'.>scd  u  soon  a*  the  it. 
teaarta*  ku  laheu  place ;  anii,  when  it  it  cool,  a  toUtkia 
of  poluh  bo  (iour«d  in,  and  arterward  of  grc«o  sulplula  ' 
of  Iron,  pruuian  blue  nill  be  obUinMl, 

lOO  dec.  of  boiling  waUr  diuuhed  7  dec.  of  Ibe  delona. 
ting  matter.  On  cooling,  a  great  )iart  of  the  laKer  sepa- 
rated in  the  Turn)  of  snull  n('eiJli.-s.  Ttit;  ^ululitin  hjj  iiat 
acid,   and  iliiJ  nut  apjicar  alkaline. 

This  cunipriunil  is  dL'tompust'd  by  nitric  or  niuriilic  aclJ 
at  a  bulling  litat,  as  Messrs.  t'ourcru^  and  Vauijiiclin  ob. 
SCrTi-d ;  and,  un  cuuliiig,  liic  iimer  crj^talliii.'j  in  whilt) 
scaK's,  inclining  tn  sltu«.coluiir.  Hut  a  vvty  remarkable 
fact,  Hliich  prufcs,  Ihal  lliure  is  no  such  tiling  as  cleclive 
altracliun,  is;  if  you  taku  a  iululion  uf  pola»h,  supcrsa. 
lurated  with  nitric  or  niuii.itii;  arid,  inii;  «  iih  it  amcr,  era. 
puralc  to  dr)ni;ss  in  a  small  ra|iMilc,  and  dissolve  Ihc  re. 
■idatim  in  hot  walcr,  yuii  will  uhiain  on  cooling  small  de- 
tonating crystals,  of  a  gold  colour,  formed  of  amer  and 
potash;  whence  it  fullows,  that  amcr  decomposes  nitrate 
anil  miiri.it>.' of  pula^Ii. 

Thus  Hc  have  two  oi)pnsife  cITiicIs,  that  occur  wilhini 
range  of  lcmju;rature  the  extrcmts  of  «  hieh  are  by  no  means 
ri'motc;  and  which  are  easily  explicable,  if  «e  aticnd  to  the 
lircnmstanccs.  In  the  first,  wc  perceite  that  ihu  amer 
iiHist  lirst  acpariitc,  uacc  potuih  is  capable  uf  fvniiiog  witb 

tht 
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Aetiov  or  MiTBic  acid  on  INDIOO. 

til*  nifttc  or  mnnslic  acid  a  coropound  more  tolulilc 
^<'a(er  than  amer;  the  latter  ihererorc  it  icparalcd  by 
force  of  crystallization.     In    (he  second   expLTimeot, 
amer  and  potash,  being  more  fixed  than  the  u 
acid,  cuiiibine;    while  (ho  acid  flics  off  by  the  eipaoHiTe 
power  of  heat. 

Amer  combines  very  well  with  ammonia,  and  the  resull  Unir 
if  sBiall  yellow  tcak'i,  which  acarcely  detonate  on  being*'''' 

^1.  Amer  niii'es  with  lime,  barytea,  aod  stroiilian,  and  rhr  i 
forma  compounds  nuluhle  in  water.     It  requires  but  a  tcry 
small  qiiaiility  of  lime,  or  eten  of  carbonate  of  lime,  In 
(urn  Ihc  crystals  of  pore  amer  yellow.     The  mere  contact     ' 
of  common  paper  is  sufficieul,  to  prodnce  this  elTect. 

24.  Amer  dissulres  oxide  of  silier,  and    forms  with  itoxiUnof  iilv«» 
reedles  of  a  rich  gold  colour;  but  they  grow  blnck  by  cs. 
posure  to  air.     A  similar  compound  may  be  obtained  by 
pouring  amer  into  a  aolutioa  of  siUer,    and  leaving  it  (o 
evaporate  sponlaneonitly. 

It  dissolre*  carbonate  of  lead,  and  forms  with  it  aeicularMriKinitear 
crystals,  which  are  not  Tery  soluble,  uuIcm  tbey  contata'"'' 
Bn  excess  of  amer. 

It  equally  dUsolres  red  oxide  of  merenry.  »'"'  osideaf 

All  these  compounds  detonate  when  heated. 

23.  The  theory  of  the  ilelunation  of  amer  ts  easily  eom.Thtoij  of  iu 
prchcndcd.     When  its  temperature  is  raised,  part  of  the'''""""^- 
nitric  acid  is  cunrerled  into  nitrous  gas.     The  other  and 
greater  part  is  wholly  decomposed  ;    the  uxigen   of  the  acid 
'  attacks  the  combustible  principles  of  the  legelable  matter, 
and  formi  water  with  the  htorogen,  and  carbonic  acid  with 
the  carbon  ;  the  whole,  or  part,  of  the  nitrogen  of  the 
nitric  acid  forms  prnssic  acid,  and  perhaps  ammonia,  with 
•omc  of  the  hidrogen  and  carbon;  another  portion  uf  hi> 
drogcn,  nniling  with  carbon,  forma  oily  inflammable  gas. 
The  residual  coal  is  so  much  the  more  bulky,  in  proportion 
u  the  amer  has  been  less  strongly  heated,  because  then  the 
L     most  dilatable  principles  are  first  crulrod, 
K        One  thing  to  bo  observed  in  the  action  of  a  gentle  hest  Fiiiir  of  lU 
■  on  amer  is  the  fiiedoess,  that  the  constituent  principle*  ^f  "'"*'""'"• 
F'Vlttic  acid  appear  to  have  acquired  id  this  compound 
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«e  find,  that  Gombugtion  dacE  not  taiu  place,  till  lli«  diu% 

coal  u  predumiiianl. 

Th.i  ronlirinii         Thi*  fact  ap[i('3ri  to  conGrm  (he  exittcnce  of  nitric  ftcid 

fom"lnir.ch^  ioamer;  because  ii  ^rcmi,  Ihat  tht^  oxigcn,  if  U  wer«  com. 

micoluniaii        binpd   Aircctly    wilh   the   (Mrbnn,    hidrogfi),   and   nitrogen, 

■""'*  "■  wonld  allJCk  (lie  ImlruciH.  "S  suoo  as  the  combinalton  be. 

tween  the  piincipks  of  iho  inter  va*  loust-ncd  by  heal, 

rotlier  Ihaii  remain  nttnchni  in  tlif  rarbon,  wattin"  till  the 

temporal II re   nf  the   latter   uaK  siillicii-ntly  raised,   to  adntl 

Ht  coiubtnin;;  with  it*.     On  the  htpolhesis,  that  amer  ii  a 

COoipoBDd  of  nitric  nciJ  with  a  combnKtible  formetl  of  hi. 

drogcD  aad  cArboh  >,  wec\n  better  understand  whatpauea, 

oiihcjillag  it  grnlly.     In  ibis  case,  part  of  the  hidrogcn,  a 

little  carbarelted.  Is  evolved  at  a  temperature  loo  low  to 

Beparale  the  principles  of  the  nitric  acid,  bo  rhal  the  ailric 

acid,  when  It  ha  reacbid  the  temperature  at  uhich  iLii 

teparatioQ  is  elVvcleU,  acts  un  a  combiislihie,   that  has  al- 

'  leady  lost  a  part  of  iti  hidrugrn,  and  consequently  liiidt  it. 

ccif  more  carburclted  rhan  it  waj  before. 

T)M  dooMiini      The  detonation  of  anicr  o[if;ht  to  be  loud,  becaaie  it 

fomtrni  »mt'   contains  oxigen  enoi)i>h  to  saturate  the  greatiT  part  of  iu 

comhii^tililc    flcmrnt',   and  form  pa'ipinis   conipniinJs    irith 

them:    but,   as  il   i'   lolalitc,   it   folioMs,   (hat  one   pf>rli..« 

cscapos  i'(>nibiisiii..'n  :  and  (iiat  lliis  lakes  place  succi's^ively, 

ineiM'cd  by  >    bccau'C  thi-  hi'at  i^  not  [iniform.      Thus  we  can  acrount  for 

f«H  alkali,        iiic   (.^..rt    proiiiircil    by  an   alkaline  haw,   when  it  is  earn. 

billed  with  amrr,  ami  wlien  thi;  coin]iouiid  h  made  to  iIl-. 

t.>iiatp.      In  this  case,   the  amcr,  being  rendered  more  fixed, 

becomes   mui'h  more   delyiialini; ;   becaii'c,    as   ihc  hta(    is 

allowed  to  acciimiilaic,  its  clumrnfs  6o]iaratosimiiliaiiroiisly, 

ind  still  mire    and   Itius    prodnec  a  iiuirc  forrible  dttonalion.     This  is  Uie 

byameialhc      ^^y   ju  ^hjci,    Messrs.  Foiircroy   and  VaiKiuelin   view   ihe 

nclion  uf  the  base;  and  in  proof  of  its  tniib  il  is  tu  be 

tibscrred,   that   the   delonalion   h  in   i;cneral   so   much    the 

stronger,  in  proportion  as  the  base,  Kith  which  the  iiiner  is 
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combined,  is  more  fixed.     Thus  ihe  cumpounil  or  pofas 

vith  amer  dctonntes  murt;  loudly  (hflti  that  uf  ammonia,  a 

leis  thdD  (hal  of  oxido  uf  lead.     Bui  (here  are  larioiis  cir.  Cliriimitanen  '' 

cumslancct  capable  of  modifying  the  slrcnglh  of  the  di-lo-^_ 

nation:    UI,  the  qiianliiy  of  amer  united  with  the  base: 

»Sd,  tba  forco  with  whicii  Ihvy  aro  combined:  and  3d,  the 
nature  of  the  base.  Thus,  for  instance,  the  metallic  oxides 
that  are  uatiljr  reducible  form  compouods,  that  dctoDaleiDore 
feebly  than  those  that  arc  ililticult  of  reduction. 

24' The  Holution  of  amer  precipitulet  UinglaEs:  but  the  Am<n  prcri-  ' 
precipitate  is  soluble  in  aa  excess  af  gelatine,  and  in  allP""'^l«l«M«^  i 
the  Bcids.     This  property  I  shall  notice  in  a  subsequent  ^^Hl 

§  III.  Art.  2.  Of  Ihe  yulalitc  Acid.  ^^ 

SS.  The  orange,  colon  red  matter  acparatcd  from  the  re^inThennn^oa.  n 
by  boiling  water  (10)  was  littk-  soluble  in  cold  ""''■'"■i'","?!^'"*  ■ 
Boiling  water  separated  some  resin  from  it ;  and  the  crystals,  ^h^J 

that  fell  down   on   cooling,    were   fawn-coloured.     Xhcso  ^^^^H 

crystals  were  composed  of  volatile  acid,  resin,  and  a  small  ^^^^ 

quantity  of  amer.  I  piirilied  it  in  Ihe  fallowing  mapner.  Tlie  volut^^^^ 
I  dissolved  5  gram.  [77  grs.]  in  hot  water,  added  in  Uje'c'il  futifiii). 
portions  as  many  [;rammcs  of  curbouatc  of  lend,  boiled  and 
(iliLTcd,  On  the  papur  was  left  a  yellow  powder,  consist- 
ing of  resin  and  a  portion  of  Tulalile  alkali  combined  with 
oxiile  of  lead.  To  the  filtered  liquor  1  added  sulphuric  acid ; 
and  the  oxide  of  lead  (with  which  tbu  Tolatilu  acid  had 
combined,  forming  with  it  a  soluble  compound  with  cxceti 
of  acid)  fell  down  in  the  slate  of  sulphate.  The  liquor  I 
filtered  fltill  boiling,  CTaporated,  and  obtained  by  refrigcra. 
tion  while  acicular  crystals,  uuried  by  their  extri'miiics  in 
the  form  of  stars.  Haiing  left  (hem  to  drain,  1  redlssolied 
them  in  boiling  water,  and  thus  separated  a  small  quantity 
of  resin ;  when  the  crystals  obtained  by  cooling  were  of  a 
fine  white  like  wax.  To  obtain  these  crystals  in  all  their 
whiteness,  care  must  be  taken  not  (o  dry  [hem  on  paper 
that  contains  carbonate  of  lime,  or  oxide  of  iron,  as  this 
would  turn  them  yellow,  or  reddish. 

On  boiling  down  (he  mother  water,  that  had  }  ielded  the  Mor*  ebi»ipc4 

t crystals  of  volatile  acid,  more  crystals  of  Tolatilearid  were'"""  "■""">■  • 
, "■■" 


d0po4lteiJ,  which  were  lingcd  yellow  by  a  )tltl«  ruin;  aod 
«rter<(an!  a  tuhdanrt  of  an  oUg  aftpeartmce^  wbidi  wu 
composed  of  tolulilc  acid,  amcr  and  rctin. 

36.  Tbc  crystals  of  rolalile  aifcftii  have  a  tas(e  slijlitlf 
Kcid,  bilter,  anil  astringent. 

Thrown  OD  rcdhot  iron,  one  partb  loUtilized,  utolbcr 
it  docamposcd,  and  leaTc^  a  coal  (hat  fuses. 

Thejr  may  be  lublimcd  in  white  oeedles,  by  beating  them 
gcnlly  in  a  phlul. 

Ueetcd  In  the  glaM  ball  already  described  (16),  thetr 
melt;  pari  is  lolaliiiicd  into  Ihe  jar;  and  what  remains  ia 
the  ball  grows  black,  and  leavei  a  bulky  coal,  which  b 
tligbtty  fusible.  Much  less  gas  it  formed  than  in  the  (Ic(o» 
nation  of  anter. 

The  gasses  produced  in  this  experiment  faare  an  eiB- 
pyreumatic  rpgelable  smell.  Distilled  water  absorbs  more 
than  three  fourths,  and  then  appears  to  cootAin  nothing 
but  carbonic  add,  except  tht!  underom posed  portion  of  the 
volatile  acid.  I  could  not  obtain  any  pressic  acid  from  it 
by  distillation.  The  gaseous  residuum  ilisoiuble  in  water 
and  potash  i-otifi;!,';  of  nftri<z<n.  I  had  not  enough  to  6c. 
termine,   ulicllii'r  it  cn'ttained  any  liidruiiijn. 

17.  'I'lic  TiiliH.ii- jrUl  w  far  more  sdliihlc  in  hot  water  than 
in  cold.  'Jhr  solution  h.i-  n  vi-rv  flight  jiIIoh  colour.  It 
KiKlcns  li'iiiiis  jinpiT.  It  docs  nor  precipitate  gclaliiic  like 
ainpr  ;  and  (liller*  fium  il  in  "ivios  a  fine  red  lo  all  the  fairs 
of  iron  at  a  maximum,   but  il  ilow  not  chauge  the  colour  i>f 
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without  emitting  much  light.  Ad  alkaline  coal  remained, 
retaining  carbonic  add  and  prusnc  acid*  There  was  ako  a 
little  undcomposed  rolatile  acid. 

The  gaseous  product  consisted  in  grekt  part  of  carbonic  Gaseoaspm. 
acid  and  nitrogen.  ^  uct.  ■       j 

30.  Lime,  barytes,  or  strontian  water,  gires  the  solo- The  acid  con- 
tion  of  Tolatile  acid  a  fine  yellow  colour.    On  boiling  down ^°|^ 

the     compound   of  the  acid  and  barytes,    small  orange. 
coloured  crystals  are  formed  by  cooling,  which,  when  ev. 
posed  to  heat,  do  not  detonate,  but  grow  red  hot,  and 
afterward  leaTc  a  coal,  that  ihrows  out  a  number  of  litiU  - 
red  sparks  as  it  burns. 

All  these  compounds  are  decomposed  by  sulphuric,  nitric^ 
or  muriatic  acid. 

The  Tolatile  acid  did  not  appear  to  me  to  decompose  the 
muriate  or  nitrate  of  potash  like  amer. 

31.  The  Tolatileacid  boiled  with  oxide  of  silrer  dissolves  oxide  of  stiver, 
it;  but,  if  the  solution  be  boiled  too  long,  it  grows  black, 

and  the  oxide  of  siWer  appears  to  be  reduced. 

Assisted  by  heat  it  decomposes  carbonate  of  lead,  dis.  oxide  of  toad, 
soIfcs  part  of  the  oxide,  and  deposits,  on  cooling,  taiali 
orange. coloured  crystals,  which  molt  without  detonating. 

It  dissolves  red  oxide  of  iron,  and  acquires  a  byacinthineand  oxide  •# 
red  colour.  *"*"• 

All  these  compounds  appeared  to  mc  t6  be  acid. 

§  HI.  Art.  III.     Of  the  resinous  Maiter. 

32.  The  resinous  matter,  which  bad  been  separated  from  PurHicatioo  of 
the  orange-coloured  matter  by  boiling  water  ( 10),  was  sob-  *^®  '••ino** 
jected  anew  to  the  action  of  this  agent,  till  ihc  water  came      •  ^        • 
off  very  slightly  coloured.     This  required  a  considerable 

time.     The  iiisoluble  residuum  was  treated  repeatedly  with 

boiling  water,  the  resin  was  dissolved ;  and  a  mixture  of 

oxalate  of  lime,  sand,  &c.  remained. 

-     33.  The  resin  was  separated  from  the  alcohol  by  adding  Itf  prop«rtii& 

water,  and  the  liquid  evaporated.     The  resio  thus  obtained 

was  browD,  very  slightly  bitter,  and  gate  a  faint  yellow 

tinge  to  thie  water  in  which  it  was  boiled.     This  water  did 

not  prccl((itate  gelatine,  and  did  not  give  a  red  coloar  to 

Milpbat»  of  isQMy  but  tbrcw  down  with  it  %  slight  precipitate^ 
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It  did  not  rcddta  lltnak  p>p«r,  till  it  was  c 
bulling. 

Wh<^  tbe  ruin  wv  fhroKit  on  b  icd  faot  Iron,  It  eouUt^'  ] 
a  fracnnt  tmell,  anJ  laft  »  tunld  coal,  _  j 

OndblilhiiE  ilia  a  uniall  !>Uij  rrl»>(.  I  obtained,  anioD^ 
etlwir  |>n)ductt,  a  l>i(aiJ,  ibat  lud  a  sltons  amcll  of  pruii*  , 
acid,  and  of  oUy  aniuionta. 

Tbe  tetia  U  tulnblo  io  tolulion  of  potasb,  nitric  acid,  and 
alcohul.  I  ticUeiv,  that,  titcti  aricrit  tu&  been  well  waded^ 
It  conlaint  nitric  acid  in  real  Gunbination,  and  a  little  Tola* 
tUe  acid  and  amrt.  1(  ii  |irobab!«,  tliat  all  (he  naianm^ 
nattcm,  which  ari<  formrd  in  tnatiug  aoimal  or  vegel^lta  ' 
cosipoDnds  oilii  nitric  acid,  roUio  a  paction  of  tlut  acid  in  i 
com  bin  a  I  ion. 

34.  Th«  waters  in  which  the  rexio  was  wuhnl  (3^]  weie 
reddish,  grew  turbid  on  cooling,  and  U-t  fall  a  miooua 
'  Batter,  which  was  a  little  liscoue,  bitter  to  ibe  taste,  and 
appeared  to  differ  from  the  waihml  rcMn  only  in  conlaininj 
a  larger  quaiiiity  of  nitric  acid,  volatile  acid,  and  a.iner.  I  | 
imiginc  It  fni  by  meaai  of  thctu  oulj,  that  it  tlit!>olTed  tn  ' 
Ihc  waier. 

Oil   lrfAli.1^    (hi?    rc^liK)ii5   iii3;!cr   niih    tine    fourfh   fti 


Toljti 

k  .itiil,   .linIi.Mil.      'riu;  r:>=i:i   « .;s   not   i!i:-oUoJ,  but 

retain 

.■;i  a  link-  D-sidi:  of  Iw!  in  ombinili.m  with  it. 

Hi 

he  rfMh  bcbuJIoil  »i(h  ani-.LT=sofo.irbonalcof  Jwd, 

it  is   SI 

lill  ;;cid,  and  Mill  yi.'Id>  aminoni]  by  ilisiin.ition.   This 

conlir 

111^  me  ill  Ihc  t)|iiiiiun,   thai  it  rL^'aiii'.  nidic  acid. 

3.1. 

The  resin,   when  Invalid  r.>i>cjlLvlly  with  nitric   aeid 

at  45> 

■■   [sp.  gr.  1-453],   >ia.<li.-i.lvediulo  a  reddish  bro«n 

liqu.>r 

.      Fnim   this  w;i(tT  scpiralcd  a  substanre  of  the  VfU 

I'.W  c. 

(li)iir  of  sharnov  li'at'icr,   uliich  appeared  to  me  to  be 

r.'^iii  ( 

■(cnbiiieil  nilh  amer;itiJ  nilric  arid.      Some  ain.'r,  mil. 

1,T    of 

;in  oily  a[ipeJranec,   and  a  Unlc  reain,   renuiued  in 

Til. 

in^li  (lie  rc'-iii,   that  had  boon  rmpluycd  in  mv  c\peri. 

jni'iiK. 

,   ci-MMiu.,!   a   liltK-  am.r.    1    have   nu   .l.>,ib(\    thai   a 

n'n.iii 

1   {1  >iii   II  ua>  formed  by  ihi-  ai-iion  of  r)i<-  nliric  add, 

a,  yv 

■VM-..  i'-„iuen>y  and  Vaii.,;r-!iii   hato  >ai.l.      AVhat  j|.- 

Acnov  or  kithic  acid  ov  ivDiao;  36& 

^  into  axilery  is  the  combination   that  takes  place  between 
these  two  products*     I  hare  eren  observed,  that  this  com* 
bination  is  capable,  in  a  certain  degree,  of  defending  the        / 
▼olatile  acid  from  the  action  of  the  nitric  acid. 

* 

§  t  V.  Reflections  on  th^  Nature  of  the  Volatile  Add  and 
of  theAmer. 

36.  If  the  amer  be  considered  as  a  compound  of  nitric  Nature  of  th9 
'    acid  and  a  regetable  substance,  the  nature  of  which  is  yct^^^*"^^^ 

unknown,  we  shall  l>e  led  to  regard  the  volatile  acid  as  a 
similar  compound,  differing  from  the  former  only  in  con* 
taining  less  nitric  acid*  I  am  fully  aware,  that  I  cannot 
prove  these  assertions  by  direct  experiments;  but,  if  we 
compare  the  facts  mentioned  in  this  paper,,  we  shall  sec  that 
they  have  a  great  appearance  of  truth. 

1st.  The  volatile  acid  and  its  compounds,  when  exposed  to 
heat,  comport  themselves  nearly  in  the  same  manner  as  amer 
and  its  compounds.  The  different  quantities  of  nitric  acid 
they  contain  explain  why  the  former  only  melt,  while  the 
latter  detonate  forcibly. 

2d.  Nitric-  acid  boiled  with  the  volatile  acid  converts  it 
into  amer. 

3d.  The  compounds  of  amer  have  a  great  resemblance  to 
those  of  the  volatile  acid.  Their  taste  is  more  or  less  bitter, 
their  colour  a  yellow,  more  or  less  deep. 

4th.  If  it  bo  true,  that  the  matter  combined  with  the  nitrio 
acid  is  of  an  oily  nature,  we  can  conceive,  why  the  amer  is< 
more  soluble  in  water  than  the  volatile  acid,  which  containa 
less  nitric  acid ;  why  the  volatile  acid  is  more  soluble  in 
alkalis  than  in  water ;  and  why  the  compounds  of  amer  aro 
lighter  coloured  than  those  of  the  volatile  acid. 

If  it  be  asked,  why  the  volatile  acid,  in  its  decompose 
(ion  by  heat,  gives  out  no  nitrous  gas,  while  the  amer  does  ; 
I  answer,  there  are  two  reasons  why  the  nitric  acid  of  the 
former  should  bo  radically  decomposed  :  first,  because  the 
combustible  elements  in  the  former  are  in  larger  proportion 
than  in  the  amer ;  secondly^  because  the  nitric  acid  b  mpre 
strongly  retained  by  it. 

37.  If  these  reasonings  be  just,  the  volatile  acid  may  bo 
termed  amer  xpiih  a  minimum  of  nitric  add;  and  Welthcr'a 
fmer.  an^r  mth  a  maximum  of  nitric  add, 

\  It 


« 


\ 


*  tcrtor  or  hituc  iaa  ox  tuaiaa; 

It  remains  fur  farther  upnrtmcnti  to  liiniT,  wbelher 
postibJe  to  separate  tbe  nitric  Mcid  frutn  ibme  iDtMUnm,! 
without  emploving  the  Bstitlance  or  beat;  anil  «liether  I 
the  aroer  afa  minimuin  be  Dot  a  cjnpiiand  of  i 
tnaxitnuiD)  alreadj  formed,  wilii  aa  oil/  t>i  resiniioi  \ 
matter. 

I  intend  to  subject  these  substances  to  Iho  ftclion  of  the 

voltaic  pile  as  soon  as  Insure  will  p»aiil  me. 

Tb*  detixuiing      38.  Mr.  Wei  III  cr,  in  his  paper  on  aracr,  considered  (hfl 

labniince  not  i  dctooaling  substance  it  foms  with  potash  as  a  compoqnd  of 

Maci  anduiUE.  titrate  of  potash  and  amcr.     This  opinion  was  fuDndtxI  on 

the folloiring  experiment,  which  is  verj  accurate.    Ue  took 

,  crystallized  amer,  mixed  it  with  nitrate  of  poiasb,  erapo.  ■ 

,  rated,   and  obtained  the  detonating   substance.      But  I  hire 

■bown  aborc,  that  the  detonating  substance  is  formed  with 

murialc  of  potash,  as  well  ai  with  nitre;  and  thatcoDie> 

qoBDtly  tiio  acid  of  the  nitre  had  no  influence  in  the  ipro- 

dactloD  of  the  detonating  substance. 

Wetihei'i  lie*       This  experiment  showR  at  the  same  lime  the  dilTerenn 

thare  is  between  the  riew  I  have  taken  of  amer  in  the  course 

»  paper,   and  that  of  Mr.  Wpllher,   in  his  eiperitn 

Ik.      In  all  the  e\|>criincnls    J   bare  described,   it  i 


tnmx  theiu- 


0  bven  obsiT 


'■'1. 


t   IJH- 


r  did   r 


ir'UI 


acid  to  any  substance,  tliat  it  acit'd  on  tlie  biii-s  bj-  a  re. 
suiting  dfiinily,  and  that  coiisei)i]cntlj'  nitrir  arid  wa^  a  prrn. 
cipic necessary  to  its  CAistcncc;  whtk-.Mr.  Wi-ilher  consider- 
ed amer  as  a  substance  siti  generis,  which  became detonaiiog 
only  by  combining  with  nitrate  of  potash. 

30.  The  new  acid,  which  Mr.  Morclti  speaks  of  haFjiii; 
obtained  by  distilling  indigo  with  nitric  acid  (7),  appear* 
'  to  be  nothing  but  amcr  at  a  maximum  ;  at  least  the  jiroperiii'i 
he  ascribes  to  it  belong  to  the  Utter  compounJ. 


• 
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VII. 

Anal jf sis  qf  Hedge  Hyssop^    Graiiola  Officinalis^  of  ik0 
Order  Bignoma  of  Jussieu :  by  Mr.  Vauqueun  ♦.- 

X  HE  cxperifDents,  of  which  I  am  about  to  ^tc an  acconitt,  Object  of  th^ 
^ere  instituted  for  the  purpose  of  ascertainiog  the  nature  of  ^**^ 
the  purgatiTe  principle  of  hedge  hyssop. 

1.  The  expressed  and  filtered  juice  of  this  plant  has  but  The  exprewed 
little  colour,  compared  with  that  of  many  other  Tegetables.  ^^.^* 
Its  taste  is  acrid  and  bitter.     It  is  rendered  Tcry  slightlj 
turbid,  by  heat,  or  by  aqueous  infusion  of  galls,  which  in* 
dicates,  that  it  contains  but  a  Tery  small  portion  of  animal    . 
matter.     It  has  also  but  little  acidity  f . 

2.^  Subjected  to  distillation,  it  yielded  a  water  Toid  ofDutilled. 
taste,  and  in  which  nothing  was  detected  by  a  considerable 
number  of  tests.    It  contains,  therefore,  no  principle,  that 
is  rolatile  at  the  temperature  of  boiling  water. 

3.  The  juice  being  eraporated  to  the  consistence  of  an  Extract  treatel 
Extract,  and  treated  with  alcohol,  the  greater  part  dissolred  ^»^*icohol. 
in  it.     That  which  did  not,  was  higher  coloured  than  the 
other,  and  insipid,  or  with  vcryiittle  taste:  a  proof,  that  this 
property  pertains  to  the  part  soluble  in  alcohol.     The  alco*  ^ 

ho)ic  solution,  being  evaporated  to  dryness,  left  a  brow^nish 
yellow  substance  of  extreme  bitterness. 

This  substance,  being  treated  with  water,  imparted  to  it  Alcoholic  ex- 
a  pretty  deep  brown  colour,  and  a  bitter  taste;  leaving  a  ^'JJ'^'***** 
soft  substance,  drawing  out  into  strings  like  a  resin,  and 
the  taste  of  which,  at  first  sweetish,  was  afterward  extra* 
ordinarily  bitter.  Though  this  substance  appeared  to  be 
insoluble  in  water,  yet  it  dissolresin  a  large  quantity  of  tbb 
fluid  when  heated.  * 

^  The  alcohol  therefore  had  dbsolred  two  substances  from  Twosubsuncet 
the  extract  of  hedge  hyssop,  a  resin,  and  a  matter  soluble  *JJ?*^!***^^ 


akohoL 


♦  Ann.  de  Chiro.  Vol.  LXXH,  p.  191. 

t  In  plants  that  contain  an  acrid  principle  there  is  generally 
little  or  no  animal  matter ;  as  if  these  substances  were  incompatibly 
or  the  circumstances  fayonrabie  to  the  formation  of  the  one  were 
not  suitable  for  the  fomution  of  tbe  other. 


in  Wftlcr.    Bnlile  (he  bittet  Uttc  of  the  Utter,  >t  liai  conti. 

derabljr  [lanKrnry,  Dwiaf;  l»  the  ulu  it  coataJns^  the  nature 

nf  ithicb  will  be  m.idc  known  Mow. 

;  Tlir  loin  mxis      It  ftp|>niri  to  ho  Uicto  alU,  that  casnmuaicate  to  Ibe  Rtta 

K «!»"*''''' '^*'  fKiiIlj'  of  itiiioJtiii|[  in  waler  more  sbiinJanlly:  for, 

onccdiTmcil  of  (hem,  il  'u  muchlcts  sulnblc  in  thit  tinid. 
JU'lonof  n.         Thi«  rotlnuus  subslsncc,  wliili*  Jiiaolrcd  in  witcr,  was 
2ui^i. '     '    wpoicd  to  the  action  of  tarious  teals,   whiclk  cihibltrd  the 
f  follawing  clitictt ; 

I.  Oialalc   of  unmania  rendered  the  solution  ttigtit); 
turbid. 
3.  Nitrate  of  barj'lei  produced  no  change. 
3.  MurIale«fpljliuifuriiii:ila«Diallqiiaiitil;ofatrtpfeuI^ 
4-  Nitrate  of  silver  throw  ilowu  a  rery  co|iioti«  jellow 
pretipitale,  part  of  which  wax  soluble  in  nitric  acid,  and 
tht!  rrmaindcr  had  all  Ihiisjfpcarance  of  muriate  of  tilfer. 

A.  With  acetate  of  lead  it  ga*u  a  brownish  iircdpiute, 
cdmplrtcly  sbluhle  in  nitric  acid. 

6.  Iiilinus  paper  was  prclly  strongly  reddened  bj  it. 

CtVinnt.  7.  Part  being  crapgrated,  and  calcined  in  a  plalioa  cru> 

dblp,  yxhaloci  a  very  arriil  and  pungent  matter  ;   after  which 

it  was  co:ivcrlKl  iulo  it  torv  bulk)  cu.il,   «i[h  it  fa.-ft  ioa.t. 

wliat  alk-Lllpif. 

Tu-  o-J  Uk,.!-      Tliu  ll\ni-,.n.  (,r  llu.^  coji.  b;-lng  f-v,t  pa  rated,   jicldiril  cfjs. 

"■•>'  t.iN,   ib.M    i,i,!r.i   iik;-    n.Uiijte   o(    soua.      Tliwe     cr>-!a;i, 

ivhcn  Irealri!  »irh  .lih.lt  suli'liirric  aiiil,  fl!lTVL-scod  briskly; 

which  prov,'-,  llial  ihcj*  "Ore  iiiiiPit  "il'i  an  alkaline  car. 

botialc.      Tin'  'oliilion  of  (Iicse  cryslals,   cvapuraleJ  to  ilry- 

li.'-s,   <alilii..il,   mill  rfili"uli-i';l  i[|  water,   yii;[ded    siiljihatt 

of   f..(la,    ud\id    ujd,     a    small    (i.unlily    of    sulphale    of 


paia.h. 


J   aiiulhor  sail  »i;!i  lj.l-i-oriK,M-li,   tlio    ad  J  of 
f  r;^;  n^j.ial;!.-  kin.l,  since  il  iias  d<.-.irojcd  by 

au-  carliriniL' aril  in  ili  stead. 

!).■  |>r.'iii;.ir.l,   ill  (t  llii-  ai-iil  i,  Ou'  ni.ilir,   or  the 

i:.i'.-.all  to:!i|>J-i-d.<f  it  Ha--;  ili;?.>!riHi  by  alcohol, 
li-)»,  eviti  Hlicii   [jfLMlly  c<mcentrateLl,   airurJril 

of   liolasli:  the  only  salt  besides,    that   would 
red  ill  alcoiiolj  and  been  decumjioscd  by  heat. 

The 
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The  matter  insolable  in  alcohol,  that  has  been  meD^on^d  Mattertnsoluble 
aboTe,  had  oo  taste,  and  was  redissolvcd  eotirely  by  water,  a^^^^*  **' 
to  which  it  gave  a  fiscous  consistence,  as  a^um  would  hate  - 
done. 

To  satisfy  myself  whether  it  were  really  a  gum,  I  digested 
it  in  hot  hitric  acid,  which  soon  took  away  its  colour,  and 
dissolTed  it.    The  solution  only  remained  of  a  light  yellow. 

When  thus  treated  by  nitric  acid,  it  yielded  a  white  floe-  Treated  wit% 
culent  substance,  insoluble  in  water,  which  I  took  at  first  nitric  acid. 
•for  mucous  acid;  but  farther  experiments  led  me  to  con- 
sider it  as  a  mixture  of  this  acid  and  oxalate  of  lime. 

To  obtain  this  white  powder  separate,  I  decanted  the  White  pawdet 
supernatant  yellow  liquid,  and  afterward  washed  the  rcsi- '*^™*®*'' 
duum  with  small  portions  of  cold  water,  till  it  was  ?ery 
white;  when  I  separated  it  by  the  filter,  and  dried  it. 

This  powder  had  a  slight  acid  taste;  and,  being  diluted  Its  properties* 
.with  a  little  water  on  litmus  paper,  it  reddened  it  percepti- 
bly. Placed  on' a  burning  coal,  itswclled  up,  grew  black, 
and  emitted  a  smoke  that  smelt  exactly  like  that  of  sugar 
treated  in  the  same  manner.  In  ammonia  it  appeared  at 
first  to  dissolve;  but  soon  after  aflocculent  substance  form*  \ 

•  cd  in  the  liquid. 

Having  filtered  the  ammoniacal  solution,  I  added  a  few 
drops  of  nitric  acid,  to  saturate  the  alkali;  and  see  whe- 
ther the  mucous  acid,  being  little  soluble,  would  not  fiill 
down :  but  the  mixture  remained  perfectly  clear.  To  the 
same  solution  I  added  lime-water,  till  the  slight  excess  of 
nitric  acid  it  contained  was  saturated;  but  no  precipitation 
took  place.  Lastly,  I  mixed  a  pretty  large  quantity  of 
alcohol  with  the  ammoniacal  solution,  which  produced  in 
it  no  change. 

From  these  experiments  it  appears,  that  the  ammonia^ 
with  which  I  treated  the  white  powder  in  question,  dis- 
solTcd  no  oxalic  acid ;  since  lime-water,  added  to  it,  did 
not  render  it  tnrbid :  and  also,  that  it  dissolved  no  mucous 
acid,  since  I  could  not  cause  any  to  reappear. 

Yet  it  must  hare  dissolved  something;    for  the  white  Mucous  add. 
powder  was  reduced  to  a  Tery  small  quantity :  and  I  am  in- 
dined  to  beHeve,  both  from  the  external  appearance  oY  the 
•abstancoi  and  from  the  smell  of  burnt  sugar  it  enfitted 

whea 


Avitnn  OP  ocnce 

wliai  pluad  <m  »  Bf»  coal,  tliJt  it  could  be  aofkiag  M 
(lie  micoitf  ■dil,  BtftwIUisldailuig  I  found  It  inpiMuble  M 
dfinoHtrale  IL 

At  to  the  fulutaac*  tint  wu  not  dissolved  bf  tbauMi^ 
ala,  1  fiiitlied  tnyielf  by  variovi  experinenit,  thAt  it  «a 
axalUe  of  liiM. 
•fSmc      Tbetimaiccof  limp  in  tills  white  powder  iBdlcale(,tlMllhi 
■Icahol  had  prKipiutcJ  trilh  (be  gum  aume  maUtevf  liow, 
which  Id  fan  Is  not  soluble  in  l)i«t  Jliiuid.     Tfae  jellow 
lii|uor  dei'^ntcd  from  tlic  whili?  powdrr  contotoed  sImou< 
Ule  of  time  ID  svlulion,  tret  oxalk  acid,  and  jcllaw  liilttr 
matter:  for  aitimoniu  threw  donu  froai  it  a  white  griniiti/ 
Iirc^pilale;    llic   filtercit  liquor   was    afterward   Teadet■^ 
fartud  by  liinc-fRtcr;  aod  thesutalioo  still  remained  ;cJt<>« 
and  biKcr. 
""*•         Tfto  mncoiis  milter  of  hedue  hjisop,  which  ■»  wps- 
nlcd  from  the  bitter  principle  by  means  of  alcohol,  at  said 
■boie,  contaiiicJ   therefore  lime  in  combination  with  in 
'     mM;  and  probably  a  small  quanlily  of  *egctu.anima]  matler, 
«lil«h  formed  the  jcllov  bitter  matter  bjr  the  alleratioa  il 
nndcnient  in  the  nitric  arid. 
;:ir-^in      Th.'  -rvcn  ri:siri  of  hi-.i^a  liys-op  exhibited  n.Xhin?  ,>ofj. 
liir.      I.ikc  llial  of  other  v.-gc tables,    it  is  ioUhU  in  alcohol, 
ill  ulkuli',  and  in  fat;, 
p-rrti-       xIk;  f  \]>crimcnts  I  hare  made  on  heil^e  hy^snp,  ihc  rhiff 
"'^°"      of  which  I  hate  here  relalcd.  show,   thai  ihi*  plant  contain! 
the  fuUoHing  soliihle  iirinciplcs,    nhich  are  ronst'ijutDtly 
found  in  its  e.\prcsscJ  juice  :    1,  a  gnmniy  matter  of  a  brown 
colour:   '2,  a  rciinons  matter;   «bich  diflcrs  howctcr  from 
most  rcsias  in   beiiiij  soluble  in  a  large  quautiiy  of  watfr, 
particiilarly  when   l.ealeil  ;    much  more   sulublu  in  alcohol 
than  in  water,  and  of  an  extremely  bitter  tjsle :  3,  a  snull 
quantity  of  animal  mailer :  4,  uinnate  of  si'ila  in  pretty  lar^c 
quantity;   anil,   5,  a   salt    uiih   base    of   jioljsh,     irhtch   t 
iuspiCt   to   !ie  a   nalate.      I   detected   the  cxi'tcncc  of  tbU 
s^ilt  by  means  ofsoluliun  ofplatina,  and  ;iui|ilc  sulphate  of 

o''h*  I'  appears,  that  the  solubility  of  the  resin  is  increased  by 
the  presiiice  of  the  gummy  matter,  and  of  the  salts;  for, 
11  hen  it  is  freed  from  tlirsc,  it  e.m  no  longer  be  diisolreJ  in 


^ 
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lUter  in  so  large  proportioo  u  it  eiists  in  th^  jaice  of  iho 
plant.  ^ 

The  consistence  of  this  sort  of  resinoid  is  that  of  a  soft  Its  properties. 
paste:  but  if  it  be  exposed  some  time  to  the  open  air,  it 
dries,  and  becomes  friable^     Jts  extraordinarily  bitter  taste 
has  much  resemblance  to  that  of  coiocynth,  thoughthe  plant 
that  furnishes  it  is  not  of  the  same  family :  it  differs  from  it  4 

howe?er-hy  a  saccharine  taste  preceding  the  bitter. 

After  hafing  expressed  the  juice  of  the  hedge  hyssop,  and  Solid  substand» 
exhausted  the  magma  by  water  and  alcohol,  I  left  it  three  ^g^^^ed. 
days  in  diluted  nitric  acid*  I  then  pressed  the  acid  strongly 
through  a  cloth,  washed  the  magma  with  water,  and  added 
ammonia  to  the  united  liquors,  in  which  it  formed  a  floccn- 
lent  yellow  precipitate.  As  this  precipitate  showed  some 
traces  of  regetable  matter,  I  calcined  it  lightly ;  after  which 
it  dissolTed  with  eif(*r?cscence  in  muriatic  acid,  and  from  the 
solution  ammonia  threw  down  a  yellow  precipitate  which 
oopsisted  of  phosphate  of  lime,  and  oxide  of  iron.  It  also 
yielded,  00  the  addition  of  oxalic  acid,  a  certain  quantity 
of  oxalate  of  lime. 

The  magma  of  the  hedge-hyssop  still  contained  oxalate  of 
lime,  phosphate  of  lime,  and  iron,  which  also  was  probably 
united  with  phosphoric  acid. 

Lastly,  the  magma,  hating  been  burned,  left  ashes  con- 
sisting for  the  most  part  of  &ilcx,  with  a  little  calcareous 
earth  and  iron. 

From  what  has  been  said  there  appears  no  doubt,  that  The  actirc 
the  active  and  cathartic  principle  of  hedge  hyssop  is  the  sub.  P">^<^ip^^ 
stance  soluble  in  alcohol,  which  I  hare  called  a  resinoid  ; 
since  it  is  the  only  one  In  it,  that  has  any  taste.     Its  solu. 
bility  in  water,  which  is  increased  by  the  gum  and  the  salts 
that  accompany  it,  explain   why  the  Infusion,    and  stili  \ 
more  the  decoction  of  Ihe  plant,  arc  purgatire,  and  eren 
drastic. 

The  fiolent  action  of  hedge  hyssop  on  the  anima(  economy  Fonnerif  pro^ 
lias  long  been  known  to  physicians;  and  this  no  donbt  if  bibited,  for iti 
the  reason,  why  the  sale  of  this  plant  has  formerly  been  pro. 
iiibited.     This  prudent  measure,    which  has  fallen  into  dis- 
use,  ought  to  be  re? i?ed  ;  for  accidents  frequently  happen 

.Supplehent.-^-VoXm  XXX.  Bb  from 
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570  DiKCCTiox  or  Tire  stawnt  or  moon. 

fron  (be  Ignonacc  of  herballflj,  or  of  those  wko  me  ifaU 
pUnt,  res|i«c(liigilii  tirluei. 
InMfluoriu        To  mentian  ontj  one  rccrat  {oBtance:  o  man  compWo- 
^'"t^-  ing  of  ■  p*iit  ia  thu  loins,  where  one  of  those  good  womra 

were  prncnt,  who  act  graluitoutly  ta  physlclaiii,  and  bate 
a  ntmoly  (orenry  iliscue  ;  ahe  adfisftl  him  to  have  recount 
fo  clyiters  of  a  decoction  of  ht^gc  hyssop.  Unfona. 
nately  he  too  readily  followed  the  prescription  ;  for,  ■  few 
moments  after  Iht-  nmcdy  was  adminbtered,  he  wai  ichcd 
with  Tioletit  griping  paint,  and  thcM  were  saeeevited  by 
cvacaatians  of  blood,  which  continued  for  mora  ihae  a 
week;  and,  but  for  the  aiiistance  of  a  skiirol  phyildaa, 
who  ought  lo  haTc  been  coasoltcd  before,  be  would  pro- 
bably have  lost  Ma  life. 


viir. 


Oh  the  Cautei  ithicH  iiffiuetice  the  Diretlion  of  Ike  Groxtk 
of  Roots.  By  T.  A.  Knioht,  F.>q.  F.R.S.  ha 
Letter  to  the  Right  Hon.  Sir  Jotuu  Bakxs,  Barl. 
K.B.  P.R.S*. 


ICtoTihof         -^  UAVElhown,  in  &  former  commonicatioa,  the  cff«cti 
ndiclr--  of  centrifugal  force  upon  germiaating  seeds;  from  which  I 

hare  inferred,  that  (he  radicles  arc  made  to  descend  towards 
the  earth,  and  the  germcs,  or  elongated  plumule*,  to  taks 
the  oppoitte  direction,  by  the  influence  of  gratitatioo ;  and 
1  belieTe  the  facts  1  have  stated  to  be  sufficient  to  support 
on     the  inference*  I  hare  drawn  I.     But  the  fibrous  rooU  of 
'        plants,  being  much  less  succulent,  though  nut  nnindneoced 
'        in  the  directions  they  take  by  granlation,  are,  to  a  great 
eitent,  obedient  to  other  laws,  and  arc  generally  found  to 
extend  themselres  moiit  rapidly,  and  to  (he  greatest  length, 
*h«n»tuppo«.  ID   whalerer  direction  the  soil  is  most  fafourabU:   whence 
ej  to  tun  pec-  Quny  naturalists  have  been  disposed  to  betleTo,  that  these 
^^'  ue  guided   by  some  degrees  of  feeling  and   perceptiODf 

I  analogous  to  those  of  uimal  life. 


I 


•   Phil,  Tram,  for  IB  II.   p-  309. 

t^  Phil.  Tcani.  IBO0,  page  3:  or  Joanul,  Vol.  xiv,jt.  4W. 
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■  DIBECTIOV   OF  TaE  OltOWTH   OF  HOOn. 

I  shall  proceed  to  state  lome  of  (he  facts,  upon  which  Farti  on  which 
this  hypothesis  has  been  fonndcil ;  and  olbcrs,  '*''''^'' l'*'''^found«l""""* 
occurred  in  tiie  course  of  toy  own  expcricni/e,  and  which 
arc  faTourable  to  it;  afler  which  I  shall  cndoavour  1o 
traCQ  the    effects  obscrTod   to  the  operation    of  diffeteot 

When  a  tree,  which  requires  much  moisture,  has  sprung  Roots  tendini 
up,  or  been  planted,  in  a  dry  soil,  in  the  yieinily  of  water,  J^J'^^'^  ™" 
it  has  been  observed,  that  much  the  largest  portion  of  its 
root*  ha!  been  directed  towards  the  water;  and  that  when 
a  tree  of  a  different  spedea,  and  which  requires  a  dry  soil, 
has  been  ptaccil  in  a  similar  situation,  it  has  appeared,  in 
the  direction  giren  to  its  r»ots,  to  hare  avoided  the  water 
and  moist  soil. 

A  tree  growing  upoti  a  wall,  at  some  distance  from  the  Roots  fmma 
(ground,  and  consequently  ill  supplied  with  food  and  water,""'"'* 
has  also  been  obserTcd  to  adapt  its  habits  to  its  situation, 
and  to  make  rery  singular  and  well  directed  efTiirts  to  reach 
the  soil  beneath,  by  means  of  its  roots  ".  During  the  period 
in  which  it  is  making  such  ciTorts,  little  addition  is  made  to 
its  branches,  and  almost  the  whole  powers  of  the  plant  ap- 
pear to  be  directed  to  the  growth  of  one  or  mure  or  its  prin- 
cipal roots.  To  these  much  is  in  consequence  annually 
adilcd,  and  they  proceed  perpendicularly  towards  the  earth, 
unless  made  to  dcTiate  liy  some  opposiug  body:  and  as 
soon  as  the  roots  have  attached  thcmselres  to  the  soil,  the 
Lr^tuche.i  grow  with  ligour  and  rapidity,  and  the  plant 
assumes  the  ordinary  habits  of  its  species. 

Du  llamcl  caused  two  trenches  to  be  made  so  as  to  inter-Ttee  planted  in 
sect  each  other  at  right  angles,  and  a  tree  to  be  planted  "t of'Jo'"^3i2 
the  point  of  intersection  ;  and  taking  up  (his  tree  some 
years  arterward,  he  fount!  that  the  roots  liad  almost  wholly 
conllned  themsclres  to  the  trenches,  in  which  the  soil  of  the 
former  surface  must  hare  been  buried. 

A  trench,  which  was  twenty  feet   lung,  sik  wide,  and  Citron  oxl 
about  two  deep,  was  prepared  in  my  garden,  In  (he  bottom  P'""^P*  *"?• 
of  which  trench  was  placed  a  layer,  about  siv  inches  deeponh  i>[ulii'jb- 
ofrery  rich  mould,  incorporated  with  much  fresh  tegeuble '"""'"■ 

Smith's  InlroductioD  to  Botany. 

B  b  3  matter. 


DiKtcn«v  or  TBI  oRoim  or  koot*.  1 

Millir  Thlt  wucoT^fvil,  (tgbtcen  iBcbesdtcp,  vitli  IlgVt 
■■4  poor  tuam  ;  vti  upon  the  bnl  ihut  rarrned  set-di  of  ibc 
caoiaiiM  cmrral  (ilaaau  carvta)  and  partnep  fportMOM  i 
im/na)  wen  mwed.  Tbe  plinU  grew  feeblj  till  nnr  iIm  I 
cad  of  the  uroimer,  whm  they  aunainl  *  »ery  WiufUiit 
growth,  Krcw  r>|>i(Ily  till  Ulc  in  the  autaon,  and  (ill  llicit 
Irmtct  were  injured  by  frgcl.  Tbc  roots  were  thcii  ei^airtl, 
ntil  were  found  of  an  cilraonlinary  Ivngtfa,  and  iu  (utta 
aimxnt  perfectly  cylindrical,  haTing  scarcely  emiital  inj 
lateral  fibrom  rouli  iuto  (hn  poor  soil,  while  tbc  rich  nuuld 
bennth  ira«  fillet  with  tbcm. 
K;h  Id  another  cxpenfncnt  of  the  Mmrspuan,  the  prcctdiag 
'""  proccsf  wu  rcrerscd,  the  rich  soil  b«jng  placed  upoo  tha 
(urfacp,  and  the  poor  beneath.  The  plant;  heregnw  nrj 
luxurlanlly,  and  acquired  a  canaidcrable  sixe  earty  in  the 
■aoiner  ;  and  when  the  routi  were  taken  up  in  theautoDiD, 
thtj  were  found  to  hate  assumed  very  different  foimt.  Tba 
greater  part  hod  divided  into  two  or  more  unequal  rtmlii- 
catioat,  very  near  the  surface  of  the  ground,  and  thoM 
wliich  were  not  thus  ditided  tapered  rapidly  lo  a  point  at 
Ihfl  iurface  of  the  poor  soil,  into  which  few  of  iheir  Dhrotf 
roots  had  eiitertd. 
"S  In  oliier  eupcnnicnls  seeds  of  almost  all  the  common  escu. 
Irnt  plants  of  a  garden  were  so  placed,  that  (he  young  plants 
had  an  opportunity  uf  i^clecting  either  rieh  or  poor  soil; 
which  was  disposed,  in  almost  erery  possible  way,  ivilhia 
their  reach  j  and  1  always  found  abundant  Gbruits  roob  is 
the  rich  soil,  and  comparalivply  fyw  in  the  poor. 
**"  The  folloHiiig  expcrimfut  alVorded  the  most  remarkable 
T  result,  and  one  (he  least  favourable  lo  ihe  hypothesis,  which 
"I"*  I  have  .-idvanced  in  a  former  paper  •,  and  to  the  conclusion 
which  I  shall  now  endeatour  lo  support ;  and  therefore  I 
think  it  necessary  lo  dcscribi-  it  Tery  niioutely.  Some  seed; 
of  the  common  bean  (I'kiafnlia),  the  plant  with  which 
many  former  experiments  were  made,  were  placed  upon  the 
surface  of  llie  mould  in  garden  pots,  in  rows  which  trere 
altout  four  inches  distantfrom  cacb  other.  A  grale,  formed 
of  slender  bars  of  wood,  was  then  adapted  to   the  surface 

•  Phil.  'IVans.  ISOO,  page  I :  or  Journal,  vol,  xiv,  p,  40J. 


.nittCTiOS   or  TBE  CROWTB    OF  KOOTI. 

«reacb  pot,  (o  ai  to  prcftat  bolli  Ihe  mould  and  the  seeds 
falJing  out,  in  whaterer  posiiiuu  thu  |io(s  might  bi>  plucvd  ; 
anil  (hu  bars  were  so  dispusi-il,  as  not  at  all  to  ititurfure 
with  the  radicles  or  the  lecds,  when  prutruding.  The  pot* 
Mt-re  then  dirccilj  roTerleil:  and  (he  seeds  i*efo  consf- 
quenllf  placed  beneath  the  mould ;  but  each  seed  was  so  far 
depresited  into  the  mould,  ai  to  be  about  hair  cotercd  ;  by 
t*hich  mens  each  radicle,  when  iirst  emilled,  was  in  con* 
tact  with  Ihe  mould  abu*!;,  and  the  air  below.  Water  wu 
then  introduced  through  thu  bottom  of  IheinTerted  pol,  in 
sufficient  quantity  to  kcop  Ihe  mould  moderately  moist ;  and, 
the  pots  being  suspended  from  the  roof  of  a  forcing  house, 
the  seeds  soon  vegetated. 

In  former  experiments  •,  whercTCP  thrt  seeds  were  placed  The  raiirclci 
to  regctatc  at  rest,  the  radicles  descended  pcrpcndicularl/",^^!!     ^^J" 
downward,  in  whaterer  direction  they  were  first  protruded  ;  iboi  up  6bitB 
but  undi^r  the  preceding  drcDmslances  they  eileodcd  horU'"       ° 
Eonlally  alung  (ho  surface  of  Ihemould,  and  in  contact  with 
it  ;  and  in  a  few  days  emitted  many  fibrous  roots  upward 
into   it:  just  as  they  would  hare  done,    if  guided    fay  the 
instinctive  faculties  and  passions  of  animal  life;  and  as  E 
concluded  before  I  made  the  experiment  that  they  would 
do,  under  the  guidance  of  much  more  simple  laws,  iho  moda 
of  operating  of  which  1  shall  endearoiir  to  explain. 

Wlintcver  be  the  machinery,  by  which  the  sap  of  trees  Atreniting  •af 
Is  raised  lo  the  extremities  of  their  branches,  it  is  •*htioii»,|""t' ',',''"* 
that  this  machinery  is  Iirst  put  into  action  by  the  stems  and>irm*3itd        m 
branches,  and  not  by  the  roots;  for  the  graft  or  bud,  when."**^^      ^1 
ever  it  has  become  fully  united  to  the  slack,  wholly  rcgu-  ^M 

lates  the  season  and  temperature,  in  which  the  sap  is  to  be  put  ' 

in  motioD,  in   perfect  independence  of  the   habits  of  lb« 
stock  ;  whether  these  be  late  or  early.      If  all  the  branches'i^  il>iM]'i>n- 
of  a  tree,  oxcIusjto  of  one,  be  much  shaded  by  contiguous  ,[,^„jl^^j,,',^ 
trees  f,  or    other  objects,    the   branch   which  is  «xpOse(l'"tp'''y '<•  ■'* 
to  the  light  attracts  to  itself  a  large  portion  of  the  o^oend- ^g^^^,*^, 
lag  sap,  wMcIi  it  employs  in  the  formation  of  loaTcs  and 

•  Phil.Trans.  ISDO,  p.  1 :  or  Journal,  \eA.  xiv,  p.  409. 
''    tPhil.  Trans,  1805  and  1S09:  or  Journal,  rol.  lil,  pp.  333,308; 
vol.  XXV,  p.  IW.  • 
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BiiKCTiox  or  THX  aEOWTH  or  ROOTS. 

ilgoroui  aunnU  (boots,  wbik  the  Uuded  bnacbcs  bccom* 
luigiiid  »nit  unheitlih)'.  The  motion  of  tlteasceodisgcuitnt 
of  tap  appears  therefore  lo  be  regulated  by  the  abUily  U  m- 
ployilin  the  liuDkaDdbranchnof  the  tree;  aod  tUtcantit 
paisei  up  tbrough  the  alburntiin,  from  wbJch  lubitaace  tbi 
buds  and  leaies  tptiog.  But  the  sap,  which  giia  eiittace 
'0*1  to,  aad  feed*  (he  root,  descends  through  the  bvl  * :  aod 
^^,  if  the  operation  of  light  girt  abilitjr  to  the  exposed  bnndi  to 
attract  and  employ  the  ascending  or  albomoui  catmt  of 
up,  it  appears  oot  imptabable,  that  the  opcratio*  of  pro- 
per food  and  moisture  in  the  soil,  apoB  the  buk  of  the 
root,  may  give  ability  to  that  organ  to  attract  aod  emplov 
the  descending,  or  conical  current  of  lap  ;  and  if  tbij  be 
the  cue,  an  easy  explanation  of  all  the  preceding  phcnu. 
mena  immediately  presenli  iljclf, 
wn  A  tree  growing  upon  a  wall,  and  oncoanected  with  the 
"^  earth,  will  almost  of  neceuily  grow  slowly,  and  as  it miul 
be  scantily  supplyed  with  moisture  during  the  iununer,  it 
will  rarely  produce  any  other  leaves,  than  those  which  the 
bnds  contained,  which  vero  formed  in  the  preceding  ycir. 
Some  of  the  roof*  of  a  tree,  thus  circumstaocedi  wilfbcleii 
well  supplie<l  with  moisture  than  others,  and  (heee  will  b« 
firitilTected  hy  drought ;  ihcir  points  will  w  coouqucoce 
become  rigid  and  incipansiblc,  and  they  milltbence  gcnp. 
lally  cease  to  elongate  at  ao  early  period  of  the  summpf. 
The  descending  current  of  sap  will  be  then  employed  m 
promoting  the  growth  and  elongation  of  those  roots  onlj, 
which  are  more  farourably  situate,  and  these  comparatrrely 
with  other  psrts  of  the  tree,  will  grow  rapidly  +.  Grsfi. 
talion  will  direct  these  roofs  perpendicularly  downward, 
and  the  tree  w  ill  appear  to  hare  adapted  the  wisest  aod  be»t 
plan  of  conncclinj  it&elf  with  the  ground :  aod  it  will  really 
have  employed  the  readiest  means  of  doing  so,  as  effec 
tirely  us  it  could  ha*e  done,  if  it  had  possotied  all  the  feet- 
ings  add  instincliTe  passions  and  powers  of  snunal  lift.  Tha 

•  Phil.  Trans.  I8f)9,  p.  160:  or  Journal,  toI.xxy.  p.  118. 
+  We  do  not  find  here,  however,  "  the  proper  food  amluio;!. 
ture,"  to  "  give  ability  to  the  root  to  attract  aod  employ  the  *tc- 

scenUing  or  corlical  current  of  sap.''    C. 

fubtcqaent 


or  TUE  UROWTB   OF  BOOTI. 

•ubseqticnt  tiguroas  gronlh  of  such  a  tree  is  tlie  natural 
consequence  ot  an  improved  and  more  cxiensUe  puloi 

^Vhtn  the  seeds  of  the  carrot  and  parsncp,  in  the  cxpc*  Growtli  o) 
rimcnls  I  have  stated,  were  placed  in  a  poor  superficial  ■uil,"''^*'      , 
but  which  permitted  the  roots  of  the  plaoll  to  pass  readily  explained  in 
■  through  it,  these  were  conducloddownwmrd  by  graTilalion  ;''"*''"''"' 
while   the   pUnls  grew  feebly,  because  they  receiTed  but 
lutrimcnl.     The  roots  were  in  a  situation  anatogoui 
^  to   that   of  the  stems  of  trees   in  a  cruwded  forest;  an*! 
<ithcn  the  leading  fibres  of  the  routs  came  into  contact  with 
'ihe  rich  mould,  they  acquired  a  Eilualion  correspondent  to 
that  of  the  leading  branches  of  such  trees,  which  arc  alooe 

•  exposed  to  the  light.     The  form  of  the  roots  of  the  planU 
I  coQtequently  long,  slender,  and  cylindrical,  like  Ihe 

Items  of  such  trees.  The  roots  of  the  one  required  the 
actual  contact  of  proper  soil  and  nutriment  ^  and  the 
branches  of  the  other  required  the  actual  contftct  of  light, 
to  promote  their  growth. 

When,  on  Ihe  contrary,  the  seeds  of  the  precediofi  specioa  an 
of  plants  were  placed  in  a  rich  superficial  soil,  their  situa.*" 
tion  was  analogous  to  that  of  a  tree  fully  exposed,  on  erery 
tide,  lo  Ihe  light ;  Ihe  branches  of  which  would  be  eiteni]. 

'  c(i,  in  erery  direction,  immediately  abuTO  the  snrfaco  of 
the  ground:  and  as  (he  fibrouii  roots  of  the  plants  came 
jnto  contact  with  the  subsoil,  which  was  not  well  ealculalej 
to  promote  their  growth,  their  situation  became  anatogoui 
to  that  of  shaded  branches;  and  Ihey  consequently  ceased 

-  to  extend  downwards.  The  fibrous  roots  of  a  tree,  under 
■imilar  circumstances,  would  hare  extended  along  the 
lower  surface  of  the  favourable  soil;  but  after  these  mots 
kad  much  increased  in  bulk,  Ihey  would  be  found  paftly 

*  ComprcHscd  tnta  the  subsoil,  bowcrer  poor  and  unfaTour* 
,  able,  proTided  it  contained  no  ingredicnU  actually  noiivus. 

In  obedience  to  similar  laws,  the  roots  of  an  aquatic  trceGrawili^ 
fill  not  extend  freely  in  dry  soil,  nor  those  of  a  tree  which  "'",'*^'!!^^ 
requires  but  little  moisture  in  a  wet  soil;  and  on  this  ac-n)u»turc 
count  the  roots  of  the  one  will  appear  to  hato  sought,  and 
those  of  the  other  to  have  avoided,  the  contiguous  water; 
though  both,  in  the  first  period  of  their  growth,  pointed 
their  roots  alike  in  e*cry  dircfUon, 

When 


J 


37ft  siRcnow  99  Tvx  caowTV  or  soon.  ^H 

XcrbnriM  ■/  WfccB  tlw  »redt  <rf  tKt  bfM,  ta  tbe  npcrimcBti  I  fart 
Ar[m«ib<rf'  j|,,ertl»d,  wewpherflo  »fCft«l«b«iealli  ihPBiooMof  «n 
3?*  Ia*crtr4  poi,  a  laflicicni  qoKatit^  or  noittttre  wai  afonlHl 

fjr  tbe  motitd,  (o  occmUmi  ibe  prgfrnMon  of  ilie  nAdat 
hat  ■>  *otNt  At  thr  nRdei  potnti  of  tbc*«  had  pF«etntt4 
Ikroagh  iIk  xmt-ctMli,  Ibdr  tarfam  «err  nrceMarilr  «>• 
p(Mc4  la  drr  dr,  iDci  «ne  coaHqnratlf  lYndcnd  ripd  ««d 
liwifiMdble;  vllile  tlieir  upper  tarftces.  bdng  in  eoanc^ 
with  dtc  noiil  sionM,  mBalned  roft  ami  expansible.  K 
bod)  tkr  upper  aad  lower  surfaces  of  (he  rsdides,  at  Ihii 
pahm,  b»d  bmi  (vjnallf  well  sapplii-d  with  mublnre,  pra* 
lilafim  voald  hxe  ailract^  the  Mp  (o  tbe  lower  udet, 
wbere  new  matter  would  ba<rc  been  added ;  anil  (he  radtclet 
wonlrf  hare  eitcndtrd  perpcndicalailj  downwsrd,  as  ia  for- 
mer etperimcnli ;  bat  the  influence  or  graiiUfion  wu,  toi 
great  nlfot,  counteracted  by  [he  effects  of  droaghl  upon 
the  lower  rldn  t>i  the  radicln,  nearlf  as  it  was  counleracted 
bf  conlrirofal  force,  when  tnt&e  to  act  hornontallj  *. 
'  A*  (wnn  ax  the  railickf  had  acquired   sufficient  age  and 

RiKtnrtty,  efforts  were  made  hj  (hem  lo  emit  fibrous  roob; 
when  want  of  proper  moiature  on  the  lower  sidef  prercnted 
their  bcinq  |itofrii(lc-iI.  in  any  other  tlirccd'on,  except  up. 
wards.  In  thi-  dircriion  (hcroforc  ihcy  vcri^  alune  emiueJ, 
(as  I  "a<.  confident  th.il  they  would  bfforc  I  began  Ihv  ei. 
pcrimcnf)  ant!  having  fniinil  pnipcr  fooil  and  moisHirc  in  the 
jiots,  Ihcy  c.^trnclnl  ihfnisilvcs  ti[iiTard  tlirou^h  more  than 
half  the  moulct,    which  these  coiilaineii. 
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«Kcq)t  by  acCoal  eooUct  of  the  injurions  tvlMtancet.    The  Food  and  moif 
gfovftli  of  their  fibrous  lateral  roots  was,  howe?ar,  ob«  *"^*^  ^^^'^^^ 
viousiy  accelerated,    when  their  points  approached    any  to  promote 
considerable  quantity  of  decomposing  vegetable  or  animal ^^^^  * 
matter:  and  when  the  growth  of  the  roots  was'retarded  by 
want  of  moisture,  the  contiguity  of  water,  in  the  adjoin- 
ing mould,  though  not  apparently  in  actual  contact  with 
them,  operated  beneficially :  but  I  bad  reason  to  suspect, 
that  the  growth  of  roots  wiii,  under  these  circumstances^  • 

promoted  by  actual  contact  with*  the  detached  and  fugitive 
particles  of  the  decomposing  body,  and  of  the  eraporating 
water. 

The  growth  and  forms  assumed  by  the  roots  of  trees,  of  ^^^<^  an^ 
every  species;  are,  to  a  great  extent,  dependent  upon  the  modified'^by  th# 
quantity  of  motion,  which  their  stems  and  branches  receive  motion  im- 
from  winds;  for  the  effects  of  motion  upon  the  growth  of{^^byirruds.* 
the  root,  and  of  the  trunk  and'branches,  which  I  have  de* 
scribed  in  a  former  memoir,  aris  perfectly  similar*.    What* 
ever  part  of  a  root  is  moved  and  bent  by  winds,  or  other 
causes,  an  increased  deposition  of  alburnous  matter  upoa 
that  part  soon  takes  place;  and  consequently  the  roots, 
which  immediately  adjoin  the  trunk  of  an  insulated  tree,  in 
an  exposed  situation,  become  strong  and  rigid ;  while  tbcy 
diminish  rapidly  in  bulk,  38  they  recede  from  the  trunk,         * 
and  descend  into  the  ground.     By  this  sudden  diminution  iience  trees  • 
of  the  bulk  of  the  roots,  the  passage  of  the  descending '"^^  ^'^.P^^ 

,,.,*.,  ji..  ^SLTC  rendered 

sap,  through  their  bark,  is  obstructed ;  and  itm  conscqucncemoresecuref 

generates,  and  passes  into  many  lateral  roots ;  and  these, 

if  the  tree  be  still  much  agitated  by  winds,  assume  a  similar 

form,  and  consequently  divide  into  many  others.     A  kind 

of  nct*work,  composed  of  Ihick  and  strong  roots,  is  thus 

formed,  and  the  tree  is  secured  from  the  dangers,  to  \ihicli 

its  situation  would  otherwise  expose  it 

in  a  sheltered  valley,  on  the  contrary,  where  a  tree  is  while  sheltered 
surrounded  and  protected  by  others,  and  is  rarely  agitated  {^^Jj^Y*  ^""^ 
by  winds,  the  roots  grow  long  and  slender,  lil^e  tl)o  stem  slender  roots, 
and  branches,  and  comparatively  mucl|  less  of  the  circulat- 
ing fluid  is  expended  in  the  deposition  of  alburnum  be- 

•Ph|l.  Jrans.  1803,  p.7. 
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■eUh  the  groBnd,  uid  hence  it  not  Hnfrfqucntl}- 
thit  a  trtv,  n  the  moil  ihtJirrcd  part  of  «  *•!)•}',  ii  «p< 
rooted;  while  the  eipo»«)  and  insuUlcd  (r«e|  ■()•■  ibc 
adjoining' mooDtaia,  rcnaiDi  nnifijurtd  by  the  far/ sf  lb* 
■lonii. 
fbntt  Ti^  of  In  alt  the  preceding  arnuigeiDeiil,  th«  wtKloa  of  ntm^ 
'^^J'"'' '"  and  the  admirable  tiinplicity  of  the  meaiu  it  emplv/i)  an 
b^viu  lo  itiPK  conspicuDusI)'  diipUycd  ;  but  I  am  wholly  unable  to  tnet 
u  uiaul  tifc.  ^(^^  Hutence  if  anjr  thing  like  sentalion  or  intellect  i«  the 
plants:  and  1  therefore  rentare  to  conclode^  that  dieii 
raolB  are  intuenced  by  the  imniediate  operation  and  coaUd 
of  lurrounding  bodies,  and  not  by  any  dcgrva  o(  aeuatiaa 
aad  puiion  an^logoni  to  thoie  of  animal  life  ;  aad  I  reject 
the  laltpr  hypothesis,  not  only  becauae  it  ia  foMtW  ipoa 
assomptioni,  which  cannot  be  granted,  but  beeUM  it  i> 
iniaiEcicnt  to  exploia  the  preceding  pbeaoBieoa,  untea* 
seedling  planla  be  admitted  lo  posseM  more  eilentifc  in. 
tellcctual  powers,  than  are  giien  lo  the  offapring  of  th« 
nost  acute  animal.  A  yoaog  wild-durk  or  gnrtridge,  wlua 
it  first  ices  the  insect  upon  which  nature  inteiuU  it  to  feed, 
instinctirely  porsues  and  calcfaeait;  but  satnre  bai  ^ren 
to  the  young  bird  an  appropriate  organiitarroa.  The 
plant,  on  the  contrary,  if  it  cooM  feci  and  peroeiTe  the 
objecti  of  il5  want),  and  will  the  posieitioB  of  them,  hai 
stilt  to  contrire  and  fnra)  (be  organ  by  which  these  are  la 
ke  approached.  The  writers,  who  hare  contended  for  the 
existence  of  sensation  In  plants,  appear  to  hare  been  md- 
■ible  of  the  preceding  and  other  obstacles,  and  bate  all  be< 
Irayed  the  weaknees  of  their  hypothnis,  in  addudog  a  fe* 
facta  only  which  are  faronrablc  lo  it,  aad  waring  whollj 
Ibe  inreatigalion  of  all  others. 

In  the  description  of  the  preceding  experiments,  I  fea^ 
that  I  hare  been  tediously  minute;  but,  as  1  bare  lelected 
a  few  facts  only  ftom  a  great  number,  which  I  eould  liata 
adduced,  I  was  anxions  to  gire  as  accurate  and  distinct  a 
view  of  those  I  *iated,  as  possible. 

with  great  rcspcci, 

sincerely  yours, 

TUOS.  AND.  KMCirr. 
DuTxniott,  Jan.  15,  1811. 
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s  Stale  of  Distilled  Walert:  by  Mr. 


[0»  (be  mueilagi 
BUCIIOLZ  *, 

JIt  is  wdl  known,  ibat  distilled  waters  spoil  more  or  lets  Dlitil 
quiclfly.     They  become  mucilaginou*,  deposit  a  floccalent  "I"  *' 
wdioieut,  )o»e  their  aniell  and  taste,  and  often  acquire  a 
fetid  bmeJI   and   putrid  taste;    all   which  appears   to  taka 
place  most  frequently  in  waters  destitute  of  essential  oil. 

It  is  known  too,  that  this  change  proceeds  more  rapidly  Cirtu 
Id  proportion  as  the  water  contains  but  little  oil;  and  Jf  ^ji*""!!)!)* m 
the  distillation  have  been  performed  hastily,  ihc  flocculciit 
■ediment  forms  presently  after,  as  in  clder-Qowor  water, 
linden  wafer,  &c. 

Distilled  waters  spoil  equally  in  open  vessels,  and  in  Tea.  Th^r  ipnU  bi 
sels   closely  »toppi-d  :    but  the  change   takes  place  moM^'"'*"^  ■? 
speedily  in  very  close  vesjcls. 

We  hare  two  questions  then  to  solve:  What  h  the  cause 
of  this  alteration  i  And  what  arc  the  means  of  obvialing  it? 

As  water*  distilled  with  the  greatest  care  undergo  this  Tli«  r>ii  mp. 
change,  it  may  be  suspected,  that  the  oil  is  decumpgscd,  ' 
and  converted  into  mudlagc  I.  BauhoCs  ciperimcQit  lend 
to  support  this  opinion,  fic  dissolved  in  common  distilled 
water,  essential  oil  of  pcppennint,  of  feancl,  of  lemoos^ 
and  of  valeiian.  These  waters,  which  were  perfectly 
Jimpid,  were  kept  in  closely  slopped  bottles  at  Ihe  common 
temperature;  and  in  a  few  weeks  they  became  turbid,  let 
fall  a  floeculcnt,  mucilaginous  sediment,  and  lost  their 
■mell. 

A  fetid  smell  however  docs  rot  always  indicate  the  total  Bm  \^ty  msr 
disappearance  of  (he  essential  oil.     BauhotT  eiimincd  some  JSt/l'^b^^** 
spoiled  roscwater,  that  had  been  kept  in   a  close  vcstel,  dstrofed. 
The  surface  of  this  water  was  cotercd  with  a  black  pellicle, 

"  Ann.  de  Chim,  vol.  Ixiii,  p.  BO.    Abridged  from  TromsdoriTi 
Pharmaceutical  Journal,  by  Mr.  Vogrl. 

t  This  appeals  incousistent  with  viiat  is  said  in  the  fir^t  para- 
graph. In  Ihe  cxperimrnts  of  BauhnfT,  that  follow,  as  the  tenn 
^dittolred  is  employed,  no  iloubt  sugarxir  mucilage  was  used  as  an 
intermedium  for  uuiting  the  oil  and  water.    C. 

and 
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mad  id  tmtll  rMcmblcd  (hkt  of  »lphare((M]  hidroyta  ^. 
Dting  led  a  few  ncvki  cipoteil  to  ike  op«n  kar,  the  frthl 
(nell  vwiiheil,  and  «a»  replaced  by  that  of  ro»e»*.  Son* 
TOttwittt,  Ibc  putrefaction  of  which  «■»  rrr^  mident,  re. 
coteied  iit  smtll  b;r  the  idtlilion  of  ■  lilltr  liinr  and  iron. 

It  app«3r«  nrliin  Ihcrefara,  that  the  oils  in  dittiDcd 
walcn  cl>aJii;e  Ibcir  nalurc. 

Water*,  that  have  boon  dniHIoi  with  too  ■trong  a  \ttt, 
contain  Icat  uU;  whtcb  would  teem  l<i  profi',  (bA(  a  paKoC 
it  ba*  undorjEuno  aomc  u>rt  of  alteratian. 

But  lb«rc  are  tratcre,'  that  contain  no  csseniial  oil,  ai 
IhoMof  eldor.floxpn,  bori|t«,  ni-tlTn,  &x.  Tlidc  walen 
prabably  cany  up  ioditiillatioa  volatile  udorant  ptiociplsi, 
which  approach  tbe  nature  of  eitentiiil  oils,  and  are  4e> 
cumpoKd  sliU  more  easily. 

But  bow  are  thctc  principles  converted  into  mucilage! 
At  the  HociMileni  uiallcr  forms  more  commonty  in  weU 
stopped  bnlit'-s,  than  when  exposed  (o  tbe  air,  this  qaes* 
tion  may  be  easily  answered.  It  is  well  known,  thai  e^ 
acniial  oils  vaposed  to  tbo  air  arc  contcrted  into  rains. 


This  cannot  be  employd  in  explain  the  phenonicnyn.      We 

must  suppose   then,   (list   (he    oil,    in    passiii-   (i»    r.'u-  s(a(8 

of  mucilai-c,   loses  a  part  of  ils   hidnigcn;   or  thit  ike   oil 

becomes   muriliige  by  ntiilini;  wilh    one   of  the   co:i-tltvicnt 

principles  of  naCer,  iihicli  howcTcr  appears  less  probable. 

Perhaps  it  nisy  be  »u])posed,  that  ihc  nitrogen  of  ifctf  air 

comhini-s  wilh   (he   nil,   or  with   the   volatile  odorant    prin- 

ciples, to  form  mucilage. 

Ciren  mtltv 

rm       An   aiiali-is  of  (lie   llocrulent   ma((cr  woiiW  (rnJ  to  clii. 

<UiUI«d»-aie 

'■    cidate  (his  jiiiitil.      HoweTcr   (he   remark   mado  by  I'rif.-tley 

and  Senncbkr  would  ^(ill  remain   (o  be  explaiiird.     They 

both  observed  a  green  miiitfr  in  dialillcd  water  e^po5td  to  lUa 

FreciLii^  :,d- 

•  Mr.  Njcln't,  profe.sor  at  the  Sthool  of  Pnannacy,  Joiig  ago 

tinup-iMis  t. 

0     remaiki'il,  Ih.il  <li-.illleii  waler',  wIiilU   had  been  fruzen,  acqiijri'd 

dbiaicU  Hail 

"'■  a  more  pii-rrfiil  jiiull,  ami  kept  longer.     lie  observe.l  li.ii  M   b..- 

pailjcularly  li.e  case  wilh   balm,  miii(,  and  orange-liouiT  water. 

rosd. 

■Jliee.\p.rlmenlo<"  llaiilioff,  given  in  tbele^l,  leriU  tc>ron:::iu 

tlie  opinion,  lliai  ibu  thajige  iinof  owing  to  a  iIei.oiniii:i'..yuoi  inv 

eisvinial  oil.    C 

«)• 
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way%  of  the  snn  io  Tessels  slightly  cof  ered.    Sennebier  foand 
IQ  this  substance  a  number  of  small  worms.      ^ 

The  second  question  remains,  that  ofprerenting  distilled  Best  method  of 
waters  from  spoiling.     To  prevent  this  inconfenience  as  far  ^  ^ifis. 
as  possible,  thej  should  be  kept  in  an  airy  cellar,  in  wide- 
mouthed  vessels,  covered  with  a  paper«     Once  a  month  the 
paper  should  be  talcen  off  to  renew  the  air  at  the  surface* 

It  is  advisable,  to  have  these  waters  in  the  most  concen- 
trated state  possible,  so  that  thdr  surface  may  be  covered 
with  a  stratum  of  the  volatile  oil  of  the  vegetable,  which 
may  afterward  be  separated  by  filtration.  If  the  spoiling  of 
distilled  waters  cannot  wholly  be  prevented  by  these  a< 
It  may  at  least  be  deferred* 


X. 

A  new  Analysis  of  Ambergris :  by  Mr.  Bucholz  ^« 

T  ' 

-<1>  HE  author  first  reviews  the  various  analyses,  that  hare  Varioun ana- 
bc<h)  made  of  ambergris,  and  gives  a  comparative  table  of  j|^v*^' 
results  obtained  by  modern  chemists,  namely  by  Rose,  Juck, 
Bouillon-Lagrange,  and  Proust.    He  then  subjected  amberb 
grts  to  the  following  experiments. 

Water  distilled  from  ambergris  acquires  a  slight  smell  df '^^^i^"<l«* 
this  substance,  without  containing  an  oil.  .      ^'         ^*   I 

Pore  alcohol  dissolves  ambergris  fsntiroly,  except  a  small  ^^Icohol* 
quantity  of  black  pulverulent  matter.     It  dissolves  a  much 
larger  quantity,  if  assisted  by  heat ;  and 'lets  none  fall  on 
cooling.     The  liquor  is'then  of  a  reddish  brown  f . 

•  Ann,  de  Chim,  vol.  Ixiii,  p.  95.  Abridged  from  Tromms- 
doriTs  Ph^maceutical  Journal,  by  Mr.  Vogel. 

f  When  ambergris  is  treated  with  a  sniall  c^antitV  of  bc/iltng 
alcohol,  and  the  liquor  filtered  while  hot,  a  yellowish  white 
gmmous  substance  is  precipitated.  If  Mr.  Bucholz  did  not  observe 
this.  It  was  probably  owing  to  the  small  quantity,  on  which  he 
operated.  He  employed  only  '20  gra.  of  ambergris  to  six  drachms 
of  alcohol,  which  he  calls  a  saturated  tiiictune.  BouiUon^ 
Ltgrojigc. 

Ether 


^^MtKtfn  o?  Aiaauimiw. 

Etber  dIi9oIf«g  it  colli,  and  also  l«a*es  the  bluk  nuttm 
Thii  solution  u  not  precipitated  cjtKer  by  alculiol,  or  bf 
water. 

Cuullc  potash,  whclher  dry  or  dissolved  in  water,  coa> 
bJDCs  Tory  difficultly  nil  h  one  part  of  amtrergru.  Thii  tpW" 
ing  solubililj  io  potash  may  be  employed  as  a  t«>t,  to  diilio 
guish  trne  ambergris  from  apuriouf. 

Oil  of  turpcnttDc  aad  oil  of  almoads  dbsoire  amberf  ril 
Tcry  wdl,  irauisted  by  heat. 
*  Inileail  of  lindine  ambergris  to  be  a  compound  afadipoa 
one,  resin,  benioic  acid,  and  carbonaceouj  matter,  agree 
aMy  to  thu  results  of  Mr.  Bouillon. Lagrange  *,  the  author 
cotiaiders  it  as  a  fnbstance  lai generic.  In  the  rrcapilulfc 
Hon  of  bis  paper,  ho  cupresses  himself  thus:  "ambergrii 
i«  a  peculiar  compound,  which  is  a  mediom  belweco  irai 
and  resin ;  differing  from  both  in  the  manner  ia  wliich  it 
comports  itself  with  alkalis;  and  approaching  the  reiioi, 
In  alcohol  dissolringa  larger  quantity  of  it  than  of  waT,Bnd 
in  haTing  a  rcsinons  aspect  when  it  is  cooled  after  baTiog 
been  melted.  Thu  aathor  proposes  to  call  it  the  aatbrj 
prindpU  f.- 


■ejot 
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i  ll  a  riradini  of  ambergris  be  disfol-.ciJ  in  two  lirachm?  of  bo'l- 
in^  a:.-j;i,.l,  ami  ilir  liquor  filtered  whik-  \vA.  it  li'.s  UU  on  cooV 
ini;  that  Miijstaiui-,  which  I  liavi"  conipareil  In  adipix-cre.  bwni:-e 
il  appnurlivs  it  nearly  in  its  properties,  'I'lii;  su|)eniaUtit  fluid  is 
ri'n'lerfil  titriiid  b_v  ivater,  and  reJdeiij  a  weak  tniusioii  of  litiniiv 
TIjij  pro]HTLy  is  oivin^  iio  doubt,  as  I  iiavij  said  in  a  I'unr.cr  pa;ji-r. 
to  a  small  <)iiantit)  of  rr-sin  wbich  it  cijiiiaiiis.  1  did  ro!  think  V. 
right  Iheri'fciri?,  Xo  iiiLr<';ije  tliP  mimber'il"  ntw  subilanic'j  iiiiiHn:ei- 
sarily,  by  fjiviii,:;  to  Hie  iiiallpr  priTipit.iltd  Tio:"  tin;  jk-ohul  th,- 
liainc  •<(  iiriibrif  principle  ;  I  was  fitiiti.'d  willi  coiijid.-i.iiK  il  l";  iu- 
tiTmtriiiaii-  bflwi'i-n  n^iii  and  wax.  As  to  Inl-  benzoic  ai.i,l,  [  rnu't 
cojifos.  flul  I  have  found  none  in  »;cvpral  spitinn.-iis  of  .iinbwdi, 
ivhich  I  havi-  anaU^rd  since.  This  l.-adi  to  the  suspicion,  liul 
there  arc  manm.nii  nK-  rif  ambergri*,  as  thiTi;  JTc  of  fjilor. 


i:^ 
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I  for  preparing  pure  Phosphoric  Acid:  bj/  Mr. 
Uartres,  Jpulhecary  at  Montauban,  and  Member  of 
teseral  Societiei  *. 

VV  HILK  physicians  dcTote  their  studies  to  the  scirch  Impnwemenii 
after  new  means  of  alletiatiog  the  sufferings  of  ""'"''''"'li'^^b™'"''' 
it  is  the  duly  of  apothecaries  to  second  their  elTorts,  by  en- 
deavouring to  simplify  or  improve  the  prcpuration  of  medi- 

Dr.  Lasalle,  of  Montauban,  having  employed  the  pfioi.  t>h<Kpiioiic»cid 
phoric  acid  with  succtss  in  the  treatment  of  some  disease*,  |^  mnlia- 
I  endeavoured  ts  supply  him  with  it  very  pare,  in  a  little 
time,  and  without  danger,  by  a  process,  which  I  havo 
found  to  succeed  completely:  being  fully  convinced,  that 
ive  caonot  rely  with  entire  confidence  on  preparations,  that 
come  to  us  in  the  ordinary  way  of  trade. 

>Ve  may  proceed  in  sis  different  ways,  to  obtain  phos.  Mwhorti  n( 
phoric  acid;  but  five  of  them  are  not  very  easy  of  e)lec^tion,I^I»•i'«'*■ 
■Dd  llic  product  is  almust  always  contaminated  with  phos* 
|)horous  acid. 

The  sixth,  pointed  out  by  Lavoisier,  yields  a  pure  phos.im^ic^ 
phoric  acid,  but  exposes  the  operator  to  some  danger.  This '""''^ 
therefore  it  is  desirable  to  obviate;  which  I  have  effected 
by  means  of  an  apparatus,  that  I  ihAll  describe  before  I 
give  an  account  of  my  process. 

The  neck  of  a  retort,  placed  on  a  sand.heal,  is  to  bcApparaiui. 
introduced  into  the  mouth  of  a  receiver,  the  second  neck  of 
this  receiver  into  the  mouth  of  another,  and  the  tecond 
neck  of  this  into  a  curved  adopter,  the  muulb  of  which 
opens  in  a  veEsel  of  water,  to  as  to  answer  the  purpose  of 
a  tube  of  safety  t. 

The  apparatus  being  thus  arranged.  Si  gr.  [494  grs.]  orpr«t«<li:. 
phosphorus  are  to  be  put  into  the  retort,  thraiiKh  its  lu. '^"'"-'^ 
bulure;  and  an  equal  weight  of  a  mixture  consisting  of 

•  Ann.de  Chim.  vol.  Ixxiii,  p.  99. 

t  The  atUHMplieric  air  expelled  from  llie  receiven  by  ihe  nitrous 
vtpoun  escapes  from  ihe  inouth  of  the  adopter,  which  may  after- 
ward be  slopped 

tutu 


3g|  rr'niiULJioTC  t 

«l«al  pirti  of  con  cent  raicil  nitric  irid  and  dijtilled  wifr. 
A  tube  of  Mkfcty  a  (bca  lo  be  introduced  Into  tba  nini 
•pffftnrc,  Ktf  Ihttl  iu  toothed  cKlreniij' shall  mch  (be  bou 
turn  of  ibt:  rcloct.     Tlii-  >[>)iaralDS  it  then  to  1m  lattd,  ind 

Tke  {iruri-**  it  (o  commence  with  heating  the  tuuflwd 
till  tbctiqnor  buUx,  anil  the  ]ihvtphorus  melts.  A  quJOtitj 
uf  nitric uid  i»  tlwn  to  be  poured  into  the  funne),  iiiffici<«[ 
|a  produce  B  IcTcI,  nithouT  (lowing  into  the  retort,  ttgr. 
[tS3-6  grs.]  of  Ihr  ^ame  acid  are  then  to  be  added;  whicb, 
by  their  ncighl,  force  into  iha  retort  ui  equal  quaoUt;  <il 
tbc  liquid,  part  of  wbicb  Hill  reouuns  in  the  tube,  vitboil 
touching  Ihc  jihosphurus. 

Tba  pliuitj>barii5,  TetaJonl  at  tlie  bottom  by  its  ipedGt 
ltra*ity,  allracis  (he  Dilric  add,  but,  oa  it  reccitei  ont/a 
Mnall  ijiiaDtitf  at  a  time,  the  combusliua  U  slow,  and  A 
fcclcd  Mithuiil  danger. 

la  proporliun  as  Ihc  oilroKii  vapours  in  the  retartdl. 
uiniib,  a  frub  portion  of  acid  n  to  be  poured  into  the 
fonncl ;  and  Uiin  is  to  be  repeated,  till  the  pboipUoras  ii 
complctciv  oxinenaicd. 

().■„■-  T>  „i-  'A'J  *■■'''■'■'  ''"^  I'erft'i't  combuMion  of  32  (tr.  [li'l  jr^.J  of 

,.'•]'■'  ..-„,'         pl:us;i:,,jrL..^.    1    lau-  fmplojrd   I'iS  gr.  [p7'  -rs.]  »(  coo. 

"■'l-^'"'-'-  c.-i,tru(t>l  acid;  <,r  IHCgr.  l'ZOlio-5  gr,.]  of  »!i^i  U  cum. 

nmnl)'  c^ilifd  fuming  nitri)us  acid. 

[.(.J  il,^  £!/  oi>iTaliii5  ill  (liis  manner,    we  obtain  iiho'iiljutij  aciJ, 

mixed  witiiiiiliuiisgis  and  a  (iiisnlilv  of  MipffiNicu,  liqirnl, 


fr.mi  wliicii  U 

5  lo  be  frfi:d  b}  I' 

ajUTjfion.      Tliii    pru^ 

takfiiiKore  tini 

Hi(b  a  rcforl,  lii 
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but   (he  opir:l 

ur    ix    nut  expo'i' 

ti)  inhale  ihe  nifrou-  g 

The  liquid  n- 
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the  consistence  of  a  (h 
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Mrfaksonthci;! 

..s,  asmilkoroilHuuIJt. 

If  iLeprur. 

s  I  li^ivejnst  .iL'St 

ribud  produce   pnre   plio 
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ny  si,n,Jo  and    r 
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Lc  tlionsbt  uniiiter-.-sling  (o  Ibu.i-,  who  arc  ci 
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